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PREFACE. 

The  enormous  advance  which  has  been  recently  made  in 
om-  astronomical  knowledge,  and  in  our  power  of  investigating 
the  various  bodies  which  people  space,  is  to  a  very  great 
extent  due  to  the  introduction  of  methods  of  work  and  ideas 
from  other  bi*anches  of  science. 

Much  of  the  recent  progress  has  been,  we  may  indeed 
say,  entii-ely  dependent  upon  the  introduction  of  the  methods 
of  inquiiy  to  which  I  refer.  While  tliis  is  genemlly  recognised, 
it  is  often  forgotten  that  a  knowledge  of  even  elementary 
astronomy  may  be  of  very  great  assistance  to  students  of 
other  branches  of  science;  in  other  words,  that  astronomy 
is  well  able  to  pay  her  debt.  Amongst  those  bi*anches 
is  obviously  that  which  deals  vrith.  man's  fii-st  attempts  to 
grasp  the  meaning  and  phenomena  of  the  univei'se  in  wliich 
he  found  himself  before  any  scientific  methods  were  available 
to  him ;  before  he  had  any  idea  of  the  origins  or  the  con- 
ditionings of  the  things  around  him. 

In  the  present  volume  I  propose  to  give  an  account 
of  some  attempts  I  have  been  making  in  my  leism-e  moments 
during  the  past  three  years  to  see  whether  any  ideas  could 
be  obtained  as  to  the  early  astronomical  views  of  the  Egyptians, 
from  a  study  of  theii-  temples  and  the  mythology  connected 
with  the  vaiious  cults. 

How  I  came  to  take  up  this  inquii-y  may  be  gathered 
from  the  follo^Wng  statement  : — 

It  chanced  that  in  March,  1890,  dm-ing  a  brief  holiday, 
I    went   to   the   Levant.     I   went   vnth   a    good   fi'iend,   who, 
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one  day  when  we  were  visiting  the  ruins  of  the  Parthenon, 
and  again  when  we  found  ourselves  at  the  temple  at  Eleusis, 
lent  me  his  pocket- compass.  The  curious  direction  in  which 
the  Parthenon  was  built,  and  the  many  changes  of  direction 
in  the  foundations  at  Eleusis  revealed  by  the  French  ex- 
cavations, were  so  very  striking  and  suggestive  that  I  thought 
it  worth  while  to  note  the  bearings  so  as  to  see  whethei' 
there  was  any  possible  astronomical  origin  for  the  direction 
of  the  temple  and  the  various  changes  in  direction  to  which 
I  have  referred.  What  I  had  in  my  mind  was  the  familiar 
statement  that  in  England  the  eastern  windows  of  churches 
face  generally — if  they  are  proj^erly  constructed — to  the 
place  of  sunrising  on  the  festival  of  the  patron  saint ;  this 
is  why,  for  instance,  the  churches  of  St.  John  the  Baptist 
face  very  nearly  north-east.  This  direction  towards  the  sun- 
rising  is  the  origin  of  the  general  use  of  the  term  orientation, 
which  is  applied  just  as  frequently  to  other  buildings  the 
direction  of  which  is  towards  the  west  or  north  or  south. 
Now,  if  this  should  chance  to  be  merely  a  survival  from 
ancient  times,  it  became  of  importance  to  find  out  the 
celestial  bodies  to  which  the  ancient  temples  were  directed. 

When  I  came  home  I  endeavoured  to  ascertain  whether 
this  subject  had  been  worked  out.  I  am  afraid  I  was  a 
nuisance  to  many  of  my  archaeological  friends,  and  I  made 
as  much  inquiry  as  I  could  by  looking  into  books.  I  found, 
both  from  my  fiiends  and  from  the  books,  that  this  question 
had  not  been  discussed  in  relation  to  ancient  temples,  scarcely 
even  with  regard  to  churches  outside  England  or  Germany. 

It  struck  me  that,  since  nothing  was  known,  an  inquiry 
into  the  subject — provided  an  inquiry  was  possible  for  a  stay- 
at-home — might  help  the  matter  forward  to  a  certain  extent. 
So,  as  it  was  well  known  that  the  temples  in  Egypt  had  been 
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most  carefully  exaniiued  and  oriented  both  by  the  French  in 
1798  and  by  the  Prussians  in  1844,  I  determined  to  see 
whether  it  was  possible  to  get  any  infoiination  on  the  general 
question  from  them,  as  it  was  extremely  likely  that  such 
temples  as  that  at  Eleusis  were  more  or  less  connected  with 
Egyptian  ideas.  I  soon  found  that,  although  neither  the 
French  nor  the  Germans  apparently  paid  any  heed  to  the 
possible  asti'onomical  ideas  of  the  temple  -  builders,  there 
was  little  doubt  that  asti-onomical  considerations  had  a  gi-eat 
deal  to  do  with  the  dii-ection  towards  which  these  temples 
faced.  In  a  series  of  lectures  given  at  the  School  of  Mines 
in  Xovember,  1890,  I  took  the  oppoi-tunity  of  pointing  out  that 
in  this  way  archaeologists  and  others  might  ultimately  be  en- 
abled to  arrive  at  dates  in  regard  to  the  foundation  of  temples, 
and  possibly  to  advance  knowledge  in  sevei'al  other  dii-ections. 

After  my  lectures  were  over,  I  received  a  veiy  kind  letter 
from  one  of  my  audience,  pointing  out  to  me  that  a  friend  had 
infomied  him  that  Professor  Nissen,  in  Gennany,  had  published 
some  papers  on  the  orientation  of  ancient  temples.  I  at  once 
ordered  them.  Before  I  received  them  I  went  to  Eg^-pt  to 
make  some  inquiries  on  the  spot  with  reference  to  certain 
points  which  it  was  necessaiy  to  investigate,  for  the  reason 
that  when  the  orientations  were  observed  and  recorded,  it 
was  not  known  what  use  would  be  made  of  them,  and  certain 
data  required  for  my  special  inquiry  were  wanting.  In  Caii-o 
also  I  worried  my  archaeological  friends.  I  was  told  that 
the  question  had  not  been  discussed ;  that,  so  far  as  they 
knew,  the  idea  was  new ;  and  I  also  gat-hered  a  suspicion  that 
they  did  not  think  much  of  it.  However,  one  of  them, 
Brugsch  Bey,  took  much  interest  in  the  matter,  and  was  good 
enough  to  look  up  some  of  the  old  inscriptions,  and  one  day 
he  told  me  he  had  found  a  veiy  interesting  one  concerning 
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the  foundation  of  the  temple  at  Edfu.  From  this  inscription 
it  was  clear  that  the  idea  was  not  new ;  it  was  possibly 
six  thousand  years  old.  Afterwards  I  went  up  the  river,  and 
made  some  observations  which  carried  conviction  with  them 
and  strengthened  the  idea  in  my  mind  that  for  the  oiientation 
not  only  of  Edfu,  but  of  all  the  larger  temples  which  I 
examined,  there  was  an  astronomical  basis.  I  returned  to 
England  at  the  beginning  of  March,  1891,  and  wdthin  a  few 
days  of   landing  received  Professor  Nissen's  papers. 

I  have  thought  it  right  to  give  this  personal  narrative, 
because,  while  it  indicates  the  relation  of  my  work  to  Professor 
Nissen's,  it  enables  me  to  make  the  acknowledgment  that  the 
credit  of  having  first  made  the  suggestion  belongs,  so  far  as 
I  know,  solely  to  liim.^ 

The  determination  of  the  stars  to  which  some  of  the 
Egyptian  temples,  sacred  to  a  known  divinity,  were  directed, 
opened  a  way,  as  I  anticipated,  to  a  study  of  the  astronomical 
basis  of  parts  of  the  mythology.  This  inquiry  I  have  earned 
on  to  a  certain  extent,  but  it  requii'es  an  Egyptologist  to 
face  it,  and  this  I  have  no  pretensions  to  be.  It  soon 
became  obvious,  even  to  an  outsider  like  myself,  that  the 
mythology  was  intensely  astronomical,  and  crystallised  early 
ideas  suggested  by  actual  observations  of  the  sun,  moon,  and 
stars.  Next,  there  were  apparently  two  mythologies,  repre- 
senting two  schools  of  astronomical  thought. 

^My  lectures,  given  in  November,  1890,  were  printed  in  Xattire,  April— July,  1891,  under 
the  title  "On  some  Toints  in  the  Early  History  of  Astronomy,"  with  tho  following  note:  — 
"  From  shorthand  notes  of  a  course  of  lectures  to  working  men  delivered  at  the  Museum 
of  Practical  Geology,  Jermyn  Street,  in  November,  1890.  The  notes  were  revised  by  me 
at  Aswan  during  the  month  of  January.  I  have  found,  since  my  return  from  Egypt  in 
March,  that  part  of  the  subject-matter  of  the  lectures  had  been  previously  discussed  by 
Professor  Nissen,  who  has  employed  the  same  materials  as  myself  To  him,  therefore,  so  far 
as  I  at  present  know,  belongs  the  credit  of  having  first  made  the  suggestion  that  ancient 
temples  were  oriented  on  an  astronomical  basi|fi.  His  articles  are  to  be  found  in  the  Rheiniteheg 
Museum  fiir  Philolof/ic,  I889."      i/^  ,     \y^ 
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Finally,  to  endeavoui*  to  obtain  a  complete  picture,  it 
became  necessary  to  bring  together  the  information  to  be 
obtained  from  all  these  and  other  som-ces,  including  the  old 
Egyptian  calendars,  and  to  compare  the  early  Babylonian 
results  with  those  which  are  to  be  gathered  from  the  Egyptian 
myths  and  temple-orientations. 

It  will,  I  tliink,  be  clear  to  anyone  who  reads  this  volume 
that  its  limits  and  the  present  state  of  om*  knowledge  have 
only  allowed  me  really  to  make  a  few  suggestions.  I  have 
not  even  attempted  to  exhaust  any  one  of  the  small  number 
of  subjects  which  I  have  brought  foi-ward;  but  if  I  have 
succeeded  so  far  as  I  have  gone,  it  vnW.  be  abundantly  evident 
that,  if  these  inquiries  are  worth  continuing,  a  very  consider- 
able amount  of   work  has  to  be  done. 

Of  this  future  work,  the  most  important,  undoubtedly,  is 
a  re-survey  of  the  temple  sites,  with  modem  instruments  and 
methods.  Next,  astronomei-s  must  produce  tables  of  the  rising 
and  setting  conditions  of  tlie  stai-s  for  periods  far  beyond 
those  which  have  ah-eady  been  considered.  The  German 
Astronomical  Society  has  published  a  table  of  the  places  of 
a  gi-eat  many  stars  up  to  2000  B.C.,  but  to  carry  on  this 
investigation  we  must  certainly  go  back  to  7000  B.C.,  and 
include  southern  stars.  While  the  astronomer  is  doing  this, 
the  EgyptologLst,  on  his  part,  must  look  through  the  inscriptions 
with  reference  to  the  suggestions  wluch  lie  on  the  surface  of 
the  inquiiy.  The  astronomical  and  associated  mythological 
data  want  bringing  together.  One  part  of  that  work  will 
consist  in  arranging  tables  of  synonyms  like  those  to  which 
I  presently  refer  in  the  case  of  the  goddesses.  My  own 
impression  is  that  this  work  will  not  really  be  so  laborious 
as  the  statement  of  it  might  seem  to  imply.  I  have  attempted 
to   go  over   the  ground  during  the  last  tw'o  yeai*s  as  well  as 
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my  ignorance  would  allow  me,  and  I  have  arrived  at  the 
impression  that  the  number  both  of  gods  and  goddesses  will 
be  found  to  be  extremely  small ;  that  the  apparent  wealth 
of  the  mythology  depends  upon  the  totemism  of  the  inhabitants 
in  the  Nile  valley— by  which  I  mean  that  each  district  had 
its  own  special  animal  as  the  emblem  of  the  tribe  dwelling 
in  it,  and  that  every  mythological  personage  had  to  be 
connected  in  some  way  with  these  local  cults.  After  this 
work  is  done,  it  will  be  possible  to  begin  to  answer  some 
of  the  questions  which  I  have  only  ventured  to  raise. 

I  am  glad  to  take  this  opportunity  of  expressing  my 
obligations  to  the  authorities  in  Egypt  for  the  very  great 
help  they  gave  towards  the  furthering  of  the  inquiiies  wliich 
were  set  on  foot  there.  Many  of  my  own  local  observations 
would,  in  all  probability,  never  have  been  made  if  my  friend 
Major  A.  Davis,  of  Syracuse  (New  York)  had  not  invited 
me  to  join  him  in  a  cruise  up  the  river  in  the  s.s.  Mohamet 
Aly,  and  practically  given  me  full  command  of  her  movements. 
My  best  thanks  are  due  to  him  not  only  for  his  hospitality, 
but  for  sympathetic  aid  in  my  inquiries. 

Dr.  Wallis  Budge  and  Captain  Lyons,  R.E.,  have  rendered 
continual  help  while  this  book  has  been  in  progress,  and  I 
cannot  sufficiently  thank  them;  to  the  first-named  I  am 
especially  indebted  for  looking  over  the  proof  sheets.  I  am 
also  under  obligations  to  Professors  Maspero,  Krall,  and  Max 
Miiller  for  information  on  certain  points,  and  to  Professors 
Sayce  and  Jensen  for  many  valuable  suggestions  in  the 
chapters  dealing  with  Babylonian  astronomy. 

J.  NORMAN  LOCKYER. 
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countries  has  been  obtained  from  the  remains  of  their  cities, 
of  their  temples — even,  in  the  case  of  Babylonia,  of  their 
observatories  and  of  the  records  of  their  observations.  Of 
history  on  papyrus  we  have  relatively  little. 

Not  so  early  as  these,  but  of  an  antiquity  which  is  still 
undefined,  are  two  other  civilisations  with  which  we  became 
familiar  before  the  treasure-houses  of  Egypt  and  Babylonia 
were  open  to  our  inquiries.  These  civilisations  occupied  the 
regions  now  called  India  and  China. 

The  circumstances  of  these  two  groups  are  vastly  dissimilar 
so  far  as  the  actual  sources  of  information  are  concerned ;  for 
iu  relation  to  China  and  India  we  have  paper  records,  but, 
alas  !  no  monuments  of  undoubtedly  high  antiquity.     It  is  true 
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CHAPTER    I. 

THE  WORSHIP  OF  THE  SUN  AXD  THE  DAWN. 

^TTHEX  we  inquire  among  wliicli  early  peoples  we  are 
'  *  likely  to  find  the  first  cultivation  of  astronomy, 
whatever  the  form  it  may  have  taken,  we  learn  that  it  is 
fjenerally  agreed  by  archaeologists  that  the  first  civilisations 
Avhich  have  so  far  been  traced  were  those  in  the  Nile  Valley 
and  in  the  adjacent  countiies  in  ^Yestern  Asia. 

The  information  which  we  possess  concerning  these 
countries  has  been  obtained  from  the  remains  of  their  cities, 
of  their  temples — even,  in  the  case  of  Babylonia,  of  their 
observatories  and  of  the  records  of  their  observations.  Of 
history  on  papyrus  we  have  relatively  little. 

Not  so  early  as  these,  but  of  an  antiquity  which  is  still 
undefined,  are  two  other  civilisations  w4th  which  we  became 
familiar  before  the  treasure-houses  of  Egypt  and  Babylonia 
were  open  to  our  inquii-ies.  These  civilisations  occupied  the 
regions  now  called  India  and  China. 

The  circumstances  of  these  two  groups  are  vastly  dissimilar 
so  far  as  the  actual  sources  of  information  are  concerned ;  for 
in  relation  to  China  and  India  we  have  paper  records,  but, 
alas  !  no  monuments  of  undoubtedly  high  antiquity.     It  is  true 
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that  there  are  many  temples  in  India  in  the  present  day,  but,  on 
the  authority  of  Prof.  Max  Miiller,  they  are  relatively  modern. 

The  contrary  happens  in  Egypt,  for  there  monuments  exist 
more  ancient  than  any  of  the  inscribed  records  ;  monuments 
indicating  a  more  or  less  settled  civilisation ;  a  knowledge  of 
astronomy,  and  temples  erected  on  astronomical  principles  for 
the  purposes  of  worship,  the  astronomers  being  called  ''  the 
mystery  teachers  of  Heaven." 

We  go  back  in  Egypt  for  a  period,  as  estimated  by  various 
authors,  of  something  like  6,000  or  7,000  years.  In  Babylonia 
inscribed  tablets  carry  us  into  the  dim^  past  for  a.  period  of 
certainly  5,000  years;  but  the  so-called  "omen"  tablets 
indicate  that  observations  of  eclipses  and  other  astronomical 
phenomena  had  been  made  for  some  thousands  of  years  before 
this  period.  In  China  and  in  India  we  go  back  as  certainly 
to  more  than  4,000  years  ago. 

When  one  comes  to  examine  the  texts,  whether  written 
on  paper  or  papyrus,  burnt  in  brick,  or  cut  on  stone,  which 
archgeologists  have  obtained  from  all  these  sources,  we  at  once 
realise  that  man's  earliest  observations  of  the  heavenly  bodies 
in  all  the  regions  we  have  named  may  very  fairly  be  divided 
into  three  perfectly  distinct  stages.  I  do  not  mean  to  say  that 
these  stages  follow  each  other  exactly,  but  that  at  one  period 
one  stage  was  more  developed  than  another,  and  so  on. 

For  instance,  in  the  first  stage,  wonder  and  worship  were 
the  prevalent  features ;  in  the  second,  there  was  the  need 
of  applying  the  observation  of  celestial  phenomena  in  two 
directions,  one  the  direction  of  utility — such  as  the  formation 
of  a  calendar  and  the  foundation  of  years  and  months;  and 
the  other  the  astrological  direction. 

Supplied  as  we  moderns  are  with  the  results  of  astro- 
nomical observation  in  the  shape   of   almanacs,  pocket-books,. 
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and  the  like,  it  is  always  difficult,  and  for  most  people  quite 
impossible,  to  put  ourselves  in  the  place  and  realise  the  con- 
ditions of  a  race  emerging  into  civilisation,  and  having  to  face 
the  needs  of  the  struo-orle  for  existence  in  a  communitv  which, 
in  the  natm-e  of  the  case,  must  have  been  agricultural.  Those 
would  best  succeed  who  best  knew  when  "  to  plow  and  sow, 
and  reap  and  mow ; "  and  the  only  means  of  knowledge  was  at 
first  the  observation  of  the  heavenly  bodies.  It  was  this,  and 
not  the  accident  of  the  possession  of  an  extended  plain,  which 
drove  early  man  to  be  astronomically  minded. 

The  worship  stage  woidd,  of  course,  continue,  and  the 
priests  would  see  to  its  being  properly  developed ;  and  the 
astrological  direction  of  thought,  to  which  I  have  referred, 
would  gradually  be  connected  with  it,  probably  in  the  interest 
of  a  class  neither  priestly  nor  agricultural. 

Only  more  recently — not  at  all,  apparently,  in  the  early 
stage — were  any  observations  made  of  any  celestial  object  for 
the  mere  purpose  of  getting  knowledge.  We  know  from  the 
recent  discoveries  of  Strassmaier  and  Epping  that  this  stage 
was  reached  at  Babylon  at  least  300  years  B.C.,  at  which  time 
regular  calculations  were  made  of  the  future  positions  of  moon 
and  planets,  and  of  such  extreme  accuracy  that  they  could  have 
been  at  once  utilised  for  j^ractical  purposes.  It  looks  as  if 
rough  determinations  of  star  places  were  made  at  about  the 
same  time  in  Egypt  and  Babylonia. 

This  abstract  inquiry  is  now  practically  the  only  source 
of  interest  in  astronomy  to  us ;  we  no  longer  worship  the  sim  ; 
we  no  longer  believe  in  astrology ;  we  have  our  calendar ;  but 
we  must  have  a  Nautical  Almanac  calculated  years  before- 
hand, and  some  of  us  like  to  know  a  little  about  the  universe 
which  surrounds  us. 

It  is  very  curious  and  interesting  to  know  that  the  first 
B  2 
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stage,  the  stage  of  worship,  is  practically  missing"  in  the 
Chinese  annals ;  the  very  earliest  Chinese  observations  show 
us  the  Chinese,  a  thoroughly  practical  people,  trying  to  get 
as  much  out  of  the  stars  as  they  could  for  their  terrestrial 
purposes. 

In  Babylonia  it  is  a  very  remarkable  thing  that  from 
the  beginning  of  things — so  far  as  we  can  judge  from  the 
records — the  sign  for  God  was   a    star. 

We  find  the  same  idea  in  Egypt :  in  some  of  the  hiero- 
glyphic texts  three  stars  represented  the  plural  "  gods." 

I  have  already  remarked  that  the  ideas  of  the  early  Indian 
civilisation,  crystallised  in  their  sacred  books  called  Vedas, 
were  known  to  us  long  before  either  the  Egyptian  or  the 
Babylonian  and  Assyrian  records  had  been  deciphered. 

Enough,  however,  is  now  known  to  show  that  we  may 
take  the  Vedas  to  bring  before  us  the  remnants  of  the  first 
ideas  which  dawned  upon  the  minds  of  the  earliest  dwellers 
in  Western  Asia — that  is,  the  territory  comprised  between 
the  Mediterranean,  the  Black  Sea,  the  Caucasus,  the  Caspian 
Sea,  the  Indus,  and  the  waters  which  bound  the  southern 
coasts — say,  as  far  as  Cape  Comorin.  Of  these  populations, 
the  Egyptians  and  Bab}donians  may  be  reckoned  as  the  first. 
According  to  Lenormant — and  he  is  followed  by  all  the  best 
scholars — this  region  was  invaded  in  the  earliest  times  by 
peoples  coming  from  the  steppes  of  Northern  Asia.  Bit  by  bit 
they  S2)read  to  the  west  and  east.  There  arc  strange  variants 
in  the  ideas  of  the  Chalda?ans  already  recovered  from  the 
inscriptions  and  those  preserved  in  the  Vedas.  Nevertheless, 
we  find  a  sun-god  ^  and  the  following  hymn : — 

"  Oh   Sun,  in  the  most  profound  heaven  thou  shinest.     Thou  openest  the 
locks  which  close  the   high  heavens.     Thou  openest  the  door  of  heaven.     Oh 

^  Maspero,  "Histoire  ancienne  des  Peuplcs  de  rOrient."  p.  136. 
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Sun,  towards  the  surface  of  the  eai-th  thou  tumest  thy  face.     Oh  Sun,  tliou 
spreadest  above  the  surface,  like  a  mantle,  the  splendour  of  heaven.  ' 

Let  US  consider  for  a  moment  what  were  the  fii*st  conditions 
under  wliich  tlie  stars  and  the  sun  would  be  observed.  There 
was  no  knowledge,  but  we  can  rerv  well  understand  that  there 
was  much  awe,  and  fear,  and  wonder.  Man  then  possessed  no 
instruments,  and  the  eyes  and  the  minds  of  the  early  observers 
were  absolutely  untrained.  Further,  night  to  them  seemed 
almost  death — no  man  could  work ;  for  them  there  was  no 
electric  light,  to  say  nothing  of  candles  ;  so  that  in  the  absence 
of  the  moon  the  night  reigned  like  deatli  over  e^'ery  land. 
There  is  no  necessity  for  us  to  go  far  into  this  matter  by  trv- 
ing  to  put  ourselves  into  the  places  of  these  early  peoj^les ;  we 
have  only  to  look  at  the  records :  they  speak  very  clearh'  for 
themselves. 

But  the  Vedas  speak  fully,  while  as  yet  information  on  tliis 
special  point  is  relatively  sparse  from  the  other  regions.  It  is 
wise,  therefore,  to  begin  with  India,  whence  the  first  complete 
revelations  of  this  kind  came.  ^lax  Miiller  and  others  during 
recent  years  liave  brought  before  us  an  immense  amount  of 
most  interesting  information,  of  the  highest  importance  for  our 
present  subject. 

They  tell  us  that  1,500  years  B.C.  there  was  a  ritual,  a  set 
of  hymns  called  the  Veda  (  Veda  meaning  ''  knowledge'').  These 
livmus  were  ANT-itten  in  Sanskrit,  which  a  few  years  ag-o  was 
almost  an  tmknown  language  ;  we  know  now  that  it  turns 
out  to  be  the  nearest  relation  to  our  Eno^lish  tonorue.  The 
thoughts  and  feelings  expressed  in  these  early  hymns  contain 
the  first  roots  and  germs  of  that  intellectual  growth  which 
connects  our  o\^ti  generation  with  the  ancestors  of  the  Aryan 
races — '^  those  very  people  who,  as  we  now  learn  from  the 
Vedas,  at  the  rising  and  the  setting  of  the  sun,  listened  with 
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trembling  hearts  to  tlie  sacred  songs  chanted  by  their  priests. 
The  Veda,  in  fact,  is  the  oldest  book  in  which  we  can  study 
the  first  beginnings  of  our  language  and  of  everything  which 
is  embodied  in  all  the  languages  under  the  sun."  The  oldest, 
most  primitive,  most  simple  form  of  Aryan  Nature-worship 
finds  expression  in  this  wonderful  hymnal,  which  doubtless 
brings  before  us  the  rituals  of  the  ancient  Aryan  populations, 
represented  also  by  the  Modes  and  Persians. 

There  was,  however,  another  branch,  represented  by  the 
Zend-Avesta,  as  opjDosed  to  the  Vedas,  among  which  there  was 
a  more  or  less  conscious  opposition  to  the  gods  of  Nature,  to 
which  we  are  about  to  refer,  and  a  striving  after  a  more  spiritual 
deity,  proclaimed  by  Zoroaster  under  the  name  of  Ahura-Mazda, 
or  Ormuzd.  The  existence  of  these  rituals  side  by  side  in  time 
tends  to  throv/  back  the  origin  of  the  Nature-worshij)  of  both. 
Now,  what  do  we  find  ?  In  the  Veda  the  gods  are  called  Devas, 
a  word  which  means  "■  briglit "  ;  brightness  or  light  being  one  of 
the  most  general  attributes  shared  by  the  various  manifestations 
of  the  deity.  What  were  the  deities  ?  The  sun,  the  sk}^,  the 
dawn,  fire,  and  storm.  It  is  clear,  in  fact,  from  the  Vedas  that 
sunrise  was,  to  those  from  whom  the  ritual  had  been  derived, 
the  great  revelation  of  Nature,  and  in  time,  in  tlie  minds  of  the 
poets  of  the  Veda,  dcva^  from  meaning  "bright,"  gradually 
came  to  mean  ''  divine."  Sunrise  it  Avas  that  inspired  tlie 
first  prayers  of  our  race,  and  called  forth  the  first  sacrificial 
flames.  Here,  for  instance,  is  an  extract  from  one  of  the 
Vedas.  "Will  the  sun  rise  again?  Will  our  old  friend  the 
Dawn  come  back  again  ?  Will  the  power  of  Darkness  be 
conquered  by  the  God  of  Light  ?  " 

These  three  questions  in  one  hymn  will  show  what  a 
(juestionable  stage  in  man's  history  is  thus  brought  before  us, 
and  how  the  antithesis   between  night  and  day  was  one  of 
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the  first  things  to  strike  mankind.     We  find  very  many  names 
for  Sun-gods — 

Mitra,  Indra  (the  day  brought  by  the  sun), 
Surya,  Vasishtlia,  Arusha  (bright  or  red)  ; 

and  for  the  Dawn-gods — 

Ushas,  Dyaus,  Dyotana, 
Ahana,  TJrvasI. 

We  have  only  to  consider  how  tremendously  important 
must  have  been  the  coming  of  the  sun  in  the  morning,  bringing 
everything  with  it ;  and  the  dying  away  of  the  sun  in  the 
evening,  followed  at  once  by  semi-tropical  quick  darkness,  to 
cease  to  wonder  at  such  worship  as  this.  Here  is  an  extract 
from  one  hymn  to  the  Dawn  (Ushas)  : — 

"  (1)  She  .shines  upon  us  like  a  young  wife,  rousing  every  living  being  to  go 
to  his  work ;  when  the  fire  had  to  be  kindled  by  men  she  made  the  light  by 
striking  down  darkness. 

"  (2)  She  ro.se  up  spreading  far  and  wide,  and  moving  everywhere,  she  grew 
in  brightness,  wearing  her  biilliant  garment  [the  mother  of  the  cows  (the 
mornings)],  tlie  leader  of  the  days,  she  shone  gold-coloured,  lovely  to  behold. 

"  (3)  She,  the  fortunate,  who  brings  the  eye  of  the  gods,  who  leads  the  white 
and  lovely  steed  (of  the  sun),  the  Daini,  was  seen  revealed  by  her  rays,  with 
brilliant  trea.sures,  following  everyone. 

"  (4)  Tliou  art  a  blessing  when  thou  art  near  .  .  .  Rai.^^e  up  wealth  to  the 
worshipper,  thou  mighty  Datvn. 

"  (5)  Shine  for  us  with  thy  best  rays,  thou  bright  Dawn.   .   .  . 

"(6)  Thou  daughter  of  the  sky,  thou  high-born  Dawn.   .   .  ." 

In  addition  to  the  Sun  and  the  Dawn,  which  turn  out  to  be 
the  two  great  deities  in  the  early  Indian  Pantheon,  other  gods 
are  to  be  met  with,  such  as  Prithivi,  the  Earth  on  which  we 
dwell ;  Varuna,  the  Sky ;  Ap,  the  Waters ;  Agni,  the  Fire ;  and 
Maruts,  the  Storm-gods.  Of  these,  Varuna  is  especially 
interesting  to  us.     We  read : — 

"  Yaruna  stemmed  asunder  the  w  ide  firmament ;  he  lifted  up  on  liigh  the 
bright  and  glorious  heaven ;  he  stretched  out  apart  the  starry  sky  and  the  earth." 
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Again — 

"This  earth,  too,  belongs  to  Vamna,  the  king,  and  this  wide  sky  with  its 
ends  far  apart.     The  two  seas  (the  sky  and  the  ocean)  are  Varuna's  loins." 

Finally,  the  result  of  all  this  astral  worship  was  to  give  an 
idea  of  the  connection  between  the  earth  and  the  sun  and  the 
heavens,  which  are  illustrated  in  later  Indian  pictures,  bring- 
ing before  us  modernised  and  much  more  concrete  views  of 
these  early  notions,  ultimately  transformed  into  this  piece 
of  poetic  thought,  that  the  earth  was  a  shell  supported  by 
elephants  (which  represent  strength),  the  elephants  being  sup- 
ported on  a  tortoise  (which  represents  infinite  slowness). 

This  poetical  view  subsequently  gave  way  to  one  less 
poetical — namely,  that  the  earth  was  supported  by  pillars ;  on 
what  the  pillars  rested  is  not  stated,  and  it  does  not  matter. 
We  must  not  consider  this  as  ridiculous,  and  pardonable  merely 
because  it  is  so  early  in  point  of  time ;  because,  coming  to  the 
time  of  Greek  civilisation,  Anaximander  told  us  that  the  earth 
was  cylindrical  in  shape,  and  every  place  that  was  then  known 
was  situated  on  the  flat  end  of  the  cylinder ;  and  Plato,  on  the 
ground  that  the  cube  was  the  most  perfect  geometrical  figure, 
imagined  the  earth  to  be  a  cube,  the  part  of  the  earth  known  to 
the  Greeks  being  on  the  upper  surface.  In  these  matters, 
indeed,  the  vaunted  Greek  mind  was  little  in  advance  of  tlie 
predecessors  of  the  Vedic  priests. 


CHAPTER    II. 

THE   FIRST   GLIMPSES   OF   EGYPTIAN  ASTRONOMY. 

In  tlie  general  survey,  which  occupied  the  preceding  chapter, 
of  the  records  left  by  the  most  ancient  peoples,  it  was  shown 
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that    Eg3^pt,    if   we    consider   her    monuments,    came   first    in 
the  order  of  time.     I  have  next   to  show  that  in  the  earliest 
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monuments  we  liave  evidences  of  the  existence  and  utilisation 
of  astronomical  knowledge. 

It  is  impossible  to  approacli  such  a  subject  as  the  astronomy 
of  the  ancient  Egyptians  without  being  struck  with  surprise 
that  any  knowledge  is  available  to  help  us  in  our  inquiries.  A 
century  ago,  the  man  to  whom  we  owe  more  than  to  all  others 
in  this  matter ;  the  man  who  read  the  riddle  of  those  strange 
hieroglyphs,  which,  after  having  been  buried  in  oblivion  for 
nearly  two  thousand  }^ears,  were  then  again  occupying  the 
learned,  was  not  yet  born.  I  refer  to  Champollion,  who  was 
born  in  1790  and  died  in  the  prime  of  his  manhood  and  in  tlie 
midst  of  his  work,  in  1832. 

Again,  a  century  ago  the  French  scientific  expedition, 
planned  by  the  great  Napoleon,  which  collected  for  the  use  of 
all  the  world  facts  of  importance  connected  with  the  sites,  the 
buildings,  the  inscriptions,  and  everything  which  could  be  got 
at  relating  to  the  life  and  language  of  the  ancient  Egyj^tians, 
had  not  even  been  thought  of ;  indeed,  it  only  commenced  its 
labours  in  1798,  and  the  intellectual  world  will  for  ever  be  a 
debtor  to  the  man  who  planned  it. 

I  know  of  no  more  striking  proof  of  the  wit  of  man  than 
the  gradual  unravelling  of  the  strange  hieroglyphic  signs  in 
which  the  learning  of  the  ancient  Egyptians  was  enshrined; 
and  there  are  few  things  more  remarkable  in  the  history 
of  scientific  investigation  than  the  way  in  which  a  literature 
has  been  already  brought  together  which  is  appalling  in  its 
extent;  and  yet  it  may  well  be  that,  vast  as  this  literature  is 
at  present,  it  is  but  the  vanguard  of  a  much  more  stupendous 
one  to  follow;  for  we  are  dealing  with  a  nation  which  we 
now  know  existed  completely  equipped  in  many  waj^s  at 
least  seven  thousand  five  hundred  years  ago. 

It  forms  no  part  of  the  present  work  to  give  an  account  of 
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the  unravelling  to  which  I  have  referred,  one  which  tinds  a 
counterpart  in  the  results  achieved  by  the  spectroscope  in 
another  scientific  field. 

But  a  brief  reference  to  one  of  the  most  brilliant  achieve- 
ments of  the  century  may  be  permitted,  and  the  more  as  it  will 
indicate  the  importance  of  one  of  the  most  valued  treasm-es  in 
our  national  collections.  I  refer  to  the  Rosetta  Stone  in  the 
EgA-ptian  Gallery  of  the  British  ^kluseum.  It  was  the  finding  of 
this  stone  in  1799  by  Boussard,  a  captain  of  French  artillery  at 
Eosetta,  which  not  only  showed  the  baselessness  of  the  systems 
of  suggested  interpretations  of  the  hieroglyphics  which  had 
been  in  vogue  from  the  time  of  Kircher  downiwards,  but  by  its 
bihngual  record  in  hieroglyphic,  demotic  and  Greek  char- 
acters, paved  the  way  for  men  of  genius  like  Thomas  Young 
(1814)  and  ChampolUon  (1822).  The  latter  must  be  acknow- 
ledged as  the  real  founder  of  the  system  of  interjDretation 
which  has  held  its  own  ao:ainst  all  oj^position,  and  has  opened 
the  way  to  inquiries  into  the  historv  of  the  past  undreamt  of 
T\lien  the  century  was  young.  Chateaubriand  nobly  said  of 
him,  *'*  Ses  admirables  travaux  am-ont  la  duree  des  monimients 
qu'il  nous  a  fait  connaitre." 

The  germ  of  Champollion's  discovery  consisted  in  the  bring- 
ing together  of  two  sets  of  chai-acters  enclosed  in  cartouches. 
One  of  them  is  in  the  Rosetta  inscription  itself ;  the  other,  on 
the  i^linth  of  an  obelisk  in  the  island  of  Philae.  The  name  of 
Cleopatra  was  associated  with  the  one  inscription,  and  that  of 
Ptolemy  with  the  other.     It  Avas  clear  that  if  the  two  names, 

-itten  (Tg5W]  and  (JM\-\'^\T1> 
were  really  Ptolemai«»s  and  Cleopatia,  they  must  include  several 
identical  signs  or  letters;  in  Ptolemaios  the  ouadrangfular 
figure    n,    being    the    first,    must   stand   for   P,    and   tliis   in 
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Cleopatra  was  found  to  occur  in  the  right  place,  standing'  fifth 
in  order.  The  third  sign  ^^  in  Ptolemaios  must  be  an  o,  and 
the  fourth  .Ss  an  /.  Now  the  lion  for  /  occurs  second  in  Cleo- 
patra, and  the  knotted  cord  for  o  fourth.  In  this  way,  proceed- 
ing by  comparison  with  other  names,  that  of  Alexander,  or 

Alksantrs,  Avas  next  discovered,  [   ^^  [l —  J   and  by 

degrees  the  whole  Egyptian  alphabet  was  recovered. 

What  had  come  down  the  stream  of  ages  and  were  uni- 
versally recognised  as  unsurpassed  memorials  of  a  mysterious 
past  were  the  famous  pyramids,  successively  described  by 
Herodotus,  Diodorus  and  Pliny  among  classical,  and  Abd 
el-Latif  among  Arabian,  chroniclers. 

Although  the  rifling  of  the  most  important  of  these  struc- 
tures for  the  pur2:)ose  of  finding  treasure  dates  at  least  as  far 
back  as  820  a.d.,  the  Khalif  El-Mamun  being  the  destroyer, 
the  scientific  study  of  their  mode  and  objects  of  construction 
is  a  work  of  quite  modern  times,  and  may  be  said  to  have 
been  inaugurated  by  Colonel  Howard  Vyse  in  1839. 

Much  that  has  been  written  has  been  wild  and  nonsensical, 
but  from  the  exact  descriptions  and  measures  now  available, 
it  is  impossible  to  doubt  that  these  structures  were  erected  hji  a 
people  possessing  much  astronomical  knowledge.  The  exact  orienta- 
tion of  the  larger  pyramids  in  the  pyramid-field  of  Gizeh  has 
been  completely  established,  and  it  is  not  impossible  that  some 
of  the  mysterious  passages  to  be  found  in  the  pyramid  of 
Cheops  may  have  had  an  astronomical  use. 

Let  us,  to  continue  the  subject-matter  of  the  present  cliapter, 
come  to  the  year  1820.  It  was  about  then  that  were  gathered 
some  of  the  first-fruits  of  the  investigations  carried  on  by  the 
Commission  to  which  I  have  referred ;  tliat  some  translations  of 
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tlie  inscriptions  had  been  attempted,  and  that  some  of  the  new 
results  were  discussed  by  the  members  of  the  French  Academy, 
while  at  the  same  time  they  astounded  and  delighted  the 
outside  world. 

From  the  point  of  view  which  now  concerns  us,  it  may  be 
said  that  the  new  discoveries  might  be  arranged  into  three 
different  groups.  First  of  all,  the  land  had  been  found  full  of 
temples,  vast  and  majestic  beyond  imagination ;  among  these 
the  temples  at  Karnak  were  supreme,  but  there  were  others  on 
a  par  with  them  in  points  of  architectural  detail.  But  besides 
these,  then  as  now,  above  ground  and  inviting  inspection,  there 
were  many  others  which  were  then — as  undoubtedly  many  are 
still — more  or  less  buried  in  the  sand  ;  some  of  these  have 
since  been  unearthed  to  reveal  the  striking  features  of  their 
structure. 

I  shall  show  subsequently  that,  on  the  evidence  of  the 
ancient  Egyptians  themselves,  these  temples  were  constructedT 
in  strict  relation  to  stars ;  they,  then,  like  the  pyramids,  must 
be  taken  as  indicating  astronomical  knowledge. 

If  we  deal  with  the  general  external  appearance  of  the 
temples,  they  may  be  arranged  architecturally  into  two  main 
groups.  Edfu  is  the  most  perfect  example  of  the  first 
group,  characterised  by  having  a  pylon  consisting  of  two 
massive  structures  right  and  left  of  the  entrance,  which  are 
somewhat  like  the  two  towers  that  one  sometimes  sees  on  the 
west  front  of  our  English  cathedrals. 

In  Denderah  we  have  an  example  of  the  second  group, 
in  which  the  massive  pylon  is  omitted.  In  these  the  front  is 
entirely  changed ;  instead  of  the  pylon  we  have  now  an  open 
front  to  the  temple  with  columns — the  Greek  form  of  temple  is 
approached. 

Associated  with  many  of  the  temples,  frequently  but  not 
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AT  DEXDERAH. 
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universally  in  close  proximity  to  the  propylon,  were  obelisks, 
often  of  g-igantic  proportions,  exceeding  one  hundred  feet 
in  height  and  many  hundreds  of  tons  in  Aveiglit,  which  it  has 
since  been  discovered  were  hewn  out  of  the  syenite  quarry 
at  Aswan,  and  floated  down  the  river  to  the  various  places 
where  they  were  to  be  erected. 

It  is  not  necessary  to  go  to  Egypt  to  see  these  wonderful 
monoliths,  for  they  have  been  carried  away  from  their  original 
temple  sites  at  Thebes  and  Heliopolis  to  adorn  more  modern 
cities  in  the  Western  world.  London,  Paris,  Rome,  and 
Constantinople  are  thus  embellished.     It  is  obvious  to  anyone 
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acquainted  with  astronomical  history  and  methods,  that  some 
of  these  structures,  at  all  events,  may  have  served  as  gnomons. 
Sometimes  these  temples,  instead  of  being  entirely  con- 
structed of  stone  on  a  level  surface,  were  either  entirely  or 
partly  rock-hewn.  Of  the  former  class,  the  temple  of  Abu  Simbel 
is  the  most  striking  example ;  of  the  latter,  the  temple  of  Der 
el-Bahari  at  Thebes. 
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The  second  revelation  was  that  the  walls  of  these  temples, 
and  of  many  funereal  buildings,  were,  for  the  most  part, 
covered  with  inscriptions  in  the  language  which  was  then  but 
gradually  emerging  from  the  unknown,  its  very  alphabet  and 
syllabary  being  still  incomplete.  Hence  there  was  not  only  a 
great  wealth  of  temple  buildings,  but  a  still  more  wonderful 
wealth  of  temple  inscriptions. 

There  was  even  more  than  this,  and  something  more  ger- 
mane to  our  present  purpose.  In  several  temi>les__>jLliich 
were   examined,    zodiacs — undoubted   zodiacs,    representing   a 
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third  group  of  finds — were  discovered  ;  these,  also,  were  accom- 
panied by  inscriptions  of  an  obviously  astronomical  nature. 
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At  the  first  blush,  then,  it  seemed  to  be  perfectly  certain 
that  we  had  to  deal  with  a  people  of  an  astronomical  turn  of 
mind ;  and  here  was  the  opportunity  for  the  astronomer, 
which  indeed  the  French  astronomers  did  not  fail  to  make  use  of. 
Wliere  the  philologist  was  for  the  moment  dumb,  it  seemed 
as  if  the  astronomer  could  be  of  use,  giving  explanations,  fixing 
probable  dates  on  the  one  hand ;  while,  on  the  other,  he  would 
certainly  be  gaining  a  fresh  insight  into,  and  possibly  filling  a 
tremendous  gap  in,  the  history  of  his  science. 

The  figure  on  the  preceding  page  gives  an  idea  of  the 
method  of  presentation  generally  employed  in  these  zodiacs. 

I  shall  show  in  the  sequel — for  I  shall  have  to  deal  with  this 
part^Flny  subject^at  full  length  iii_a  subsequent  chapter — that 
many  of  the  ^iiimal  forms  represent  at  once  mythological 
personages  and  actual  constellations. 
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CHAPTER    III. 

THE   ASTRONOMICAL  BASIS  OF  THE   EGYPTIAN  PANTHEON. 

It  will  be  abundantly  clear  from  the  statements  made  in  the 
foregoing  chapter  that,  as  I  have  said,  the  main  source  of 
information  touching  things  Egyptian  consists  no  longer  in 
writings  like  the  Vedas,  but  in  the  inscriptions  on  the 
monuments,  and  the  monuments  themselves.  It  is  true  that, 
in  addition  to  the  monuments,  we  have  the  Book"  of  the 
Dead,  and  certain  records  found  in  tombs;  but,  in  the  main, 
the  source  of  information  which  has  been  most  largely  drawn 
upon  consists  in  the  monuments  themselves — the  zodiacs  being 
included  in  that  term. 

It  has  been  impossible,  up  to  the  present  time,  to  fix  with 
great  accuracy  the  exact  date  of  the  earliest  monuments.  This 
should  not  surprise  us.  We  must  all  feel  that  it  is  not  a  ques- 
tion of  knowing  so  little — it  is  a  question  of  knowing  anything 
at  all.  When  one  considers  that  at  the  beginning  of  this 
century  not  a  sign  on  any  of  these  monuments  was  under- 
stood, and  that  now  the  wonderful  genius  of  a  small  number 
of  students  has  enabled  Egyptologists  to  read  the  inscriptions 
with  almost  as  much  ease  and  certainty  as  we  read  our  morning 
papers  :  this  is  what  is  surprising,  and  not  the  fact  that  we  as 
yet  know  so  little,  and  in  many  cases  lack  certainty. 

But  we  already  know  that  probably  some  of  these  monu- 
ments are  nearly  6,000  years  old.  This  has  been  determined 
by  the  convergence  of  many  lines  of  evidence. 

One  of  the  many  points  already  profoundly  investigated  by 
Egyptologists  has  been  the  chronology  of  the  kings  of  Egypt 
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from  their  first  monarch,  whom  all  students  recognise  as  Mena 
or  Menes.  All  these  inquirers  have  come  to  the  definite  con- 
clusion that  there  was  a  King  Mena,  and  that  he  reigned  a 
long  time  ago ;  but  with  all  their  skill  the  final  result  is  that 
they  cannot  agree  to  the  date  of  this  king  within  a  thousand 
years ;  one  reason  among  many  others  being  that  in  these  early 
days  astronomy  was  a  science  still  to  be  cultivated,  and  there- 
fore the  early  Egyptians  had  not  a  perfect  mode  of  recording  ; 
perhaps  even  they  had  no  idea  of  a  hundred  years  as  we  have. 
We  are  told  that  all  their  reckonings  were  the  reckonings  of 
the  reigns  of  kings.  This  is  difiicult  to  believe,  and  the  state- 
ment may  be  a  measure  of  our  ignorance  of  their  method  of 
record.  AVe  now,  fortunately  for  us,  have  a  calendar  which 
enables  us  to  deal  with  large  intervals  of  time,  but  still  we 
sometimes  reckon,  in  Egyptian  fashion,  by  the  reigns  of  kings 
in  our  Acts  of  Parliament.  Furthermore,  Egypt  being  then  a 
country  liable  to  devastating  wars,  and  to  the  temporary 
supremacy  of  different  kingly  tribes,  it  has  been  very  difficult 
to  disentangle  the  various  lists  of  kings  so  as  to  obtain  one 
chronological  line,  for  the  reasons  that  sometimes  there  were 
different  kings  reigning  at  the  same  time  in  different  regions. 
The  latest  date  for  King  Mena  is,  according  to  Bunsen,  3600 
years  B.C. ;  the  earliest  date,  assigned  by  Boeckh,  5702  years 
B.C.;  linger,  Brugsch,  and  Lepsius  give,  respectively,  5613, 
4455,  3892.  For  our  purpose  we  will  call  the  date  4000  B.C. 
— that  is.  6,000  years  ago — and  for  the  present  consider  this 
as  the  start-point  for  the  long  series  of  remains  of  various 
orders  to  which  reference  has  been  made,  and  from  which 
alone  information  can  be  obtained. 

We  come  now  to  deal  with  the  ideas  of  the  early  inhabitants 
of  the  Nile  valley.  We  find  that  in  Egypt  we  are  in  presence 
absolutely  of  the  worship  of  the  Sun  and  of  the  accompanying 
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HARPOCKATES. 


Dawn.  Whatever  be  the  date  of  the  Indian 
ideas  to  which  we  have  referred,  we  find 
them  in  Egypt  in  the  earliest  times.  The 
ancient  Egyptians,  whether  they  were  separate 
from,  or  more  or  less  allied  in  their  origin  to, 
the  early  inhabitants  of  India,  had  exactly 
the  same  view  of  Nature-worship,  and  we 
find  in  their  hymns  and  the  lists  of  their 
gods  that  the  Dawni  and  the  Sunrise  were  the 
great  revelations  of  Nature,  and  the  things 
which  were  most  important  to  man  ;  and  there- 
fore everything  connected  ivitk  the  Sunrise  and  the 
Dawn  was  ivorskipped. 

Renouf,  one  of  the  latest  writers  on  these 
subjects,   says :  ^    "I    fear    Egyptologists   will 
soon  be  accused,  like  other  persons,  of  seeing 
the  dawn  everywhere,"  and  he  quotes  with   approbation  this 
passage  from  Max  Miiller  relating  to  the  Veda  : — 

"  I  look  upon  the  sunrise  and  sunset,  on  the  daily  return  of  day  and  night, 
on  the  battle  between  light  and  darkness,  on  the  whole  solar  drama  in  all  its 
details,  that  is  acted  every  day,  every  month,  e\erv  year,  in  heaven  and  in  earth, 
as  the  principal  subject." 

But  we  must  now  go  somewhat  further  into  detail.  The 
various  apparent  movements  of  the  heavenly  bodies  which  are 
produced  by  the  rotation  and  the  revolution  of  the  earth,  and 
the  efPects  of  precession,  were  familiar  to  the  Egyptians,  how- 
ever ignorant  they  may  have  been  of  their  causes ;  they  care- 
fully studied  what  they  saw,  and  attempted  to  put  their 
knowledge  together  in  the  most  convenient  fashion,  associating 
it  with  their  strange  imaginings  and  their  system  of  worship. 

Dealing  with  the  earth's  rotation,  how  did  the  Egyptians 
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picture  it?  How  was  this  interaction,  so  to  speak,  between 
the  earth  and  the  sky  mythologically  represented  ?  They 
naturally  would  be  familiar  with  the  phenomena  of  dawn  and 
sunset,  more  familiar  certainly  with  the  phenomenon  of  dawn 
than  we  are,  because  they  had  a  climate  much  better  suited  for 
its  study  than  ours.     There  can  be  no  doubt  that  the  wonderful 


000' 


m 


DD 


In  n/ 


scenes  which  they  saw  every  morning  and  evening  were  the 
first  things  which  impressed  them,  and  they  came  to  consider 
the  earth  as  a  god,  surrounded  by  the  sky — another  god. 

I  have  next  to  point  out  that,  the  sun  being  very  generally 
worshipj)ed  in  Egypt,  there  were  various  forms  of  the  sun-god, 
depending  upon  the  positions  occupied  in  its  daily  course.  We 
have  the  form  of  Harpocrates  at  its  rising,  the  child  sun-god 
being  generally  represented  by  the  figure  of  a  hawk.     When 
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in  human  form,  we  notice  the  presence  of  a  side  lock  of  hair. 
The  god  Ra  symbolises,  it  is  said,  the  sun  in  his  noontide 
strength ;  while  for  the  time  of  sunset  we  have  various  names, 
chiefly  Osiris,  Tum,  or  Atmu,  the  dying  sun  represented  by  a 
mummv  and  typifying-  old  age.  The  hours  of  the  dav  were 
also  personified,  the  twelve  changes   during  the  twelve  hours 


SEBAK-RA. 


CHXEML-RA. 


being  mythically  connected   with   the   sun's   daily  movement 
across  the  sky. 

We  often  find  Ra  compounded  with  other  names,  and  in 
these  forms  of  the  god  we  possibly  ^et  references  to  the 
sun  at  different  times  of  the  year.  Amen-Ra,  Sebak-Ra,  and 
Chnemu-Ra  are  cases  in  point.  The  former  undoubtedly 
refers  to  the  sun  at  the  summer  solstice.  Min-Ra  is  an 
ith}^hallic  form. 
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The  names  given  by  the 
Egyptians  to  the  sun  then  may 
be  summarised  as  follows : — 

Hoi",  or  Horus,  or  Harpocrates,  and 
Chepera  (morning  sun). 
Ra  (noon). 

Turn  or  Atmu  (evening  sun). 
Osiris  (sun  when  set). 

I  have  not  space  to  quote  the 
many  hynnis  to  the  Sun-gods 
which  have  been  recovered  from 
the  inscriptions,  but  the  follow- 
ing extracts  will  show  that  the 
ANUBis  oE  SET.  worsHp  was  in  the  main  at  sun- 
rise or  sunset — in  other  words, 
that  the  horizon  was  in  question  : — 


AXUBIS-OSIRIS. 


"  Thou  disk  of  the  Sun, 
thou  living  God  I  There  is 
none  other  beside  thee.  Thou 
givest  health  to  the  eyes 
through  thy  beams,  Creator 
of  all  beings.  Tlio^i  goest  up 
on  the  eastern  horizon  of  the 
heaven  to  dispense  life  to  all 
which  thou  hast  created — to 
man,  four-footed  beasts,  birds, 
and  all  manner  of  creeping 
things  on  the  earth  where  they 
live.  Thus  they  behold  thee, 
and  they  go  to  sleep  when 
thou  settest." 

Hymn  to  Tmu — 

"  Come  to  me,  O  thou  Sun, 
Horus  of  the  horizon,  give 
me  help." 


osiris  (as  a 
mummy). 


PJymn  to  Horus — 

"  O  Horus  of  the  horizon, 
there  is  none  other  be- 
side thee. 
Protector  of  millions, 
deliverer  of  tens  of 
thousands." 

Hymn  to  Ra-Tmu- 
Horus — 

"Hail  to  thee  of  the 
double  horizon,  the  one  god 
living  by  Maat,  ...  J 
am  the  maker  of  heaven  and 
of  the  mysteries  of  the  twofold 
horizon." 

Hymn  to  Osiris — 
"  0  Osiris  !     Thou  art  the 
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youth   at    the  horizon  of   heaven   daily,   and   thine  old    age   at    the    beginning 
of  all  seasons.     .     . 

"The  ever-moving  stai-s  are  under  obedience  to  him,  and  so  are  the  stars 
irhich  set." 


OSIRIS   SEATED. 


Hymn  to  Ra — 

0  Ra  I  in  thine  egg,  radiant  in  thy  disk,  shining  forth  from  the  horizon, 
swimming  over  the  steel  (?)  firmament. 

"Tmu  and  Horus  of  the  horizon  pay  homage  to  thee  (Amen-Ra)  in  all 
their  words." 

So  far  we  have  dealt  with  the  powers  of  sunlight ;  but 
the  ancient  Egyptians,  like  ourselves,  were  familiar  with 
the  powers  of  darkness  or  of  the  underworld.  The  chief 
god  antithetical  to  the  sun  was  variously  named — Sit,  Set,  Sut, 
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Aniibis,  Tyi^hon^  Bes ;  and  a  host  of  other  names  was 
given  to  him.  As  I  shall  sliow,  the  idea  of  darkness  was 
associated  with  the  existence  of  those  stars  which  never  set, 
so  that  even  here  the  symbolism  was  astronomical. 


VARIOUS   FORMS   OF   BES — AS   WARRIOR,   MUSICIAN,   AND   BUFFOON. 


The  contrast  between  the  representations  of  Bes  and  of  the 
other  forms  suggests  that  the  former  was  imported.  In  the 
form  of  Typlion  the  goddess  Taurt  is  represented  as  a  hippo- 
potamus, while  for  Anubis  the  emblem  is  a  jackal. 

In  all  illustrations  of  funeral  ceremonies  the  above-mentioned 
figure  largely.  In  the  Book  of  the  Dead  we  find  that  in  the 
representations  of  the  judgment  of  the  dead,  besides  Osiris 
we  have  Anubis,  both  responsible  for  the  weighing  of  the 
soul. 

With    the    moon    wo   find    two    gods   connected — Thotli- 
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lunus  aud  Khons-limus — though  the  connection  is  not  a  very 
obvious  one. 

Thoth  is  also  associated  with  the  Eg^'ptian  year,  and  is 
variously  represented ;  all  forms,  however,  are  based  upon 
the  ibis. 

For  the  stars  generally  we  find  a  special  goddess,  Sesheta. 


KHOXS-LUXUS. 


THOTH-LUS0S. 


THE    GODDESS    SESHETA. 


Thoth  as  the  sacred  scribe  and  Sesheta  as  the  star-goddess 
are  often  represented  together  engaged  in  writing. 

Associated  with  the  phenomena  of  morning  and  evening 
we  find  the  following  di^'inities.  The  attributes  stated  are 
those  now  generally  accepted.  This  is  a  subject  which  will 
occupy  us  in  the  sequel. 

Isis  represents  the  Dawn  and  the  Twilight  :  she  prepares  the  way  for  the 
Sun-go<l.     The  rising  sun  between  Isis  and  Nephthjs  =  morning. 
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Nephthys  is  the  Dawn  and  tlie  Twilight,  sometimes  Sunset. 

Shu  is  also  the  Dawn,  or  sunlight.  Tefnut  represents  the  coloured  rays  at 
dawn.  Shu  and  Tefnut  are  the  eyes  of  Horus.  Shu  was  also  called  "  Xeshem," 
which  means  green  felspar,  in  consequence  of 'the  green  colour  observed  at  dawn- 
The  gi-een  tint  at  dawn  and  sunset  are  represented  further  Ly  the  "  sycamore  of 
emerald."     Sechet  is  another  goddess  of  the  Dawn,  the  fiery  Dawn. 
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THOTH   AXD   SESHETA   WRITING    THE   NAME   OF   BAIIESES    II.   OX   THE   FRUIT   OF   THE   PEBSEA. 

CBdief  fram  tlie  Ramesmim  at  Tittles.') 
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The  red  colours  at  sunset  were  said  to  be  caused  by  the  blood  flowing  from 
the  Sun-god  when  he  hastens  to  his  suicide.  A  legend  describes  Isis  as  stanching 
the.  blood  flowing  from  the  wound  inflicted  on  Horns  Iw  Set. 


CLEOPATBA  AS  THE   GODDESS   ISIS. 


Ilathor  is,  according  to  Budge,  identified  with  Nu  or  Nu-t,  the  sky,  or  place 
in  which  she  brought  forth  and  suckled  Horus.  She  is  the  female  power  of 
Nature,  and  has  some  of  the  attributes  of  Isis,  Nu-t,  and  Maat. 

We  next  have  to  sain  some  general  idea  of  tlie  Egyptian 
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cosmogony — the  relation  of  the  sun  and  dawn  to  the  sky ; 
this  is  very  different  from  the  Indian  view.  The  Sky  is  Nu 
or  Nu-t,  represented  as  a  female  figure  bending  over  Seb, 
the  Earth,  with  her  feet  on  one  horizon  and  her  finger-tips 
on  the  other.      Seb    is    represented   by  a   recumbent    figm'e, 


ISIS    (SEATED). 


while  the  sky,  represented  by  the  goddess  Nu-t,  is  separated 
from  the  earth  by  Shu,  the  god  of  air  or  sunlight.  The  daily 
journey  of  the  sun  is  represented  by  a  god  in  a  boat  traversing 
the  sky  from  east  to  west.  The  goddess  Xu-t  is  variously 
symbolised.       Sometimes    there   is   a   line  of  stars   along  her 
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back,  which  clearly  defines  her  nature,  but  sometimes  she  is 
represented  by  a  figure  in  which  the  band  of  stars  is  accom- 
panied by  a  band  of  water.  This  suggests  the  Jewish  idea  of 
the  firmament.  We  read  of  the  firmament  in  the  midst  of 
the  waters,  which   divided  the   waters   from    the  waters,   the 


THE   RISING  SUN   HORUS   BETWEEN   HH»  AND   NEPHTHYS. 

waters    above   being    sej^arated    from    the   waters    below   the 
firmament. 

It  would  seem  that  it  was  not  very  long  before  the 
Egyptians  saw  that  the  paths  of  the  sun  and  stars  above  the 
horizon  were  extremely  unequal :  in  the  case  of  the  sun,  at 
different  times  of  the  year ;  in  the  case  of  the  stars,  depending 
upon  their  position  near  the  equator  or  either  pole.  In  this 
way,  perhaps,  we  may  explain  a  curious  variant  of  the  drawing 
of  the  goddess  Nu-t,  in  which  she  is  represented  double,  a  larger 
one  stretching  over  a  smaller  one. 
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Npt  only  the  Sun-gods,  but  the  stars,  were  supposed  to  travel 
in  boats  across  the  firmament  from  one  horizon  to  the  other. 
The  under-world  was  the  abode  of  the  dead  ;  and  daily 
the  sun,  and  the  stars  which  set,  died  on  passing  to  the 
regions  of  the  west,  or  Amenti,  below  the  Avestern  horizon, 
to   be   born   ag-ain   on   the    eastern   horizon    on    the    morrow. 


THE   GODDESS   NU-T. 


In  this  we  have  the  germ  of  the  f^gyptian  idea  of  im- 
mortalit}\ 

Among  other  gods  which  may  be  mentioned  are  Chnemu, 
the  "Moulder,"  who  was  thought  to  possess  some  of  the 
attributes  of  Ha;  and  Ptah,  the  "  Opener,"  who  is  at  times 
represented  with  Isis  and  Nephthys,  and  then  appears  as 
a  form  of  Osiris, 

We  can  now  begin  to  glimpse  the  Egyptian  myth- 
ology. 

Seb,  the  Earth,  was  the  husband  of  Xu-t,  the  Sky  ;  and 
D  2 
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the  Sun-  and  Dawn-gods  and  -goddesses  were  their  children, 
as  also  were  Shu  representing  sunlight,  and  Tefnut  repre- 
senting the  flames  of  dawn. 

Maat,  the  goddess  of  law,  was  the  daughter   of  Ra. 


>^^^^-^^:^ 


THE  GODDESS  XU-T  KEPRESEXTED  DOUBLE. 


We  know  several  points  regarding  Egyptian  customs 
independently  of  the  astronomical  inscriptions,  properly  so- 
called,  to  which  1  have  called  attention.  We  know  that  there 
were  sacrifices  at  daybreak  ;  we  know  that  stars  were  watched 
before  sunrise,   and  heralded  the  dawn ;     we  know  that  these 
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observations  were  among  the  chief  duties  of  the  sacrificial 
priests,  and  it  is  obvious  that  a  knowledge  of  star-places,  as 
well  as  star-names,  must  have  been  imperative  to  these 
morning  watchers,  who  eventually  compiled  lists  of  decans — 
that  is,  lists  of  belts  of  stars  extending  round  the  heavens, 
the  risings  of  which  followed  eacli  other  by  ten  days  or  so. 


VAKIOUS   FORMS   OF  SHC. 


These  are  the  exact  equivalents  of  the  moon-stations  which 
the  Indians,  Arabians,  and  other  peoples  invented  for  the 
same  pm-pose.  We  also  find,  more  or  less  indeterminately 
from  inscriptions  in  some  graves  at  Thebes,  that  the  daily 
risings  of  the  chief  stars  were  observed  very  carefully  through- 
out the  year.  Unfortunately  the  inscriptions  in  question  are 
very     difficult     indeed     to     co-ordinate.       There     have     been 
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various  efForts  made  to  connect  them  Avith  certain  stars,  but, 
so  far,  I  am  afraid  they  have  resisted  all  efforts  to  get  a 
complete  story  out  of  them,  though  certain  very  important 
points  have  been  made  out.  These  points  I  shall  consider 
later. 

It  is  not  too  early  to  point  out  here  that  there  is  evidence 
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FOHMS   OP   PTAH,   THE    GOD   OF   MEMPHIS. 


that  the  Egyptian  pantheon,  as  I  have  stated  it,  had  not  a 
simple  origin.  There  are  traditions  that  many  of  the  gods 
came  from  a  region  indeterminately  described  as  the  land  of 
Punt.  Among  these  gods  are  Chnemu,  Amen-Ra,  Hathor, 
and  Bes.  On  page  28  I  have  associated  Bes  with  Typhon, 
following  several  authorities,  but  if  they  are  right  it  is 
very  difficult  to  understand  his  role.     It  may  also  be  added 
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that  the  temj^le-evidence  supports  the  view  of  his  foreign 
origin/ 

When  one  comes"  to  consider  the  Rig- Veda  and  the 
Egyptian  monuments  from  an  astronomical  point  of  view, 
one  is  struck  by  the  fact  that,  in  both,  the  early  worship  and 
all  the  early  observations  related  to  the  horizon.  This  was 
true  not  only  of  the  sun,  ^Hth  which  so  far  we  have  exclu- 
sively dealt,  but  it  was  equally  true  of  the  stars  which  studded 
the  general  expanse  of  sky. 

In  Eg^i^t,  then,  as  in  India,  the  pantheon  was  astronomical 
and,  to  a  very  large  extent,  solar  in  origin.  I  shall  have  to  show 
that  the  remainder — nearly  the  whole  of  it — had  its  origin  in 
stellar  relations. 

1  See  Rawlinson's  "  Historj-  of  Egypt,"  Vol.  II.,  p.  134.  for  references  on  this  subject. 


CHAPTER    IV. 


THE    TWO     HORIZONS. 


Tt  is  not  only  of  the  first  importance  for  our  subject,  but 
of  great  interest  in  itself,  to  study  some  of  the  astronomical 
problems  connected  with  this  horizon  worship,  which  in 
the  previous  chapter  we  have  found  to  be  common  to  the 
early  peoples  of  India  and  Egypt. 

We  must    be   perfectly  clear  before  we  go  further   what 
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APPARENT   MOVEMENT   OF  THE   STABS  TO  AN   OBSERVER   AT   THE  NORTH   POLE. 


this  horizon  really  is,  and  for  this  some  diagrams  are 
necessary. 

The  horizon  of  any  place  is  the  circle  which  bounds  our 
view  of  the  earth's  surface,  along  which  the  land  (or  sea) 
and  sky  appear  to  meet.  We  have  to  consider  the  relation 
of  the  horizon  of  any  place  to  the  apparent  movements  of 
celestial  bodies  at  that  place. 

We  know,  by  means  of  the  demonstration  afforded  by 
Foucault's   pendulum,   that  the  earth  rotates  on  its  axis,  but 
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this  idea  was,  of  course,  quite  foreign  to  these  early  peoples. 
Since  the  earth  rotates  with  stars,  infinitelv  removed,  sur- 
rounding, it  on  all  sides,  the  apparent  movements  of  the  stars 
will  depend  very  much  upon  the  position  we  happen  to 
occupy  on  the  earth :  this  can  be  made  quite  clear  by  a  few 
diagrams. 

An  observer  at  the  North  Pole  of  the  earth,  for  instance, 
would  see  the  stars  mo^'ing  round  in  circles  parallel  to  the 
horizon.  No  star  would  either  rise  or  set — one  half  of  the 
heavens  would  be  always  visible  above  his  horizon,  and  the 
other  half  invisible ;  whereas  an  observer  at  the  South  Pole 
would  see  that  half  of  the  stars  inWsible  to  the  observer  at 
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the  northern  one,  because  it  was  the  half  below  theX.  horizon. 
If  the  observer  be  on  the  equator,  the  movements  of  the 
stars  all  appear  as  indicated  in  the  above  diagi'am — that 
is,  all  the  stars  Avill  rise  and  set,  and  each  star  in  turn 
will  be  half  its  time  above  the  horizon,  and  half  its  time 
below  it.  But  if  we  consider  the  position  of  an  observer  in 
middle  latitude,  say  in  London,  we  find  that  some  stars  will 
always  be  above  the  horizon,  some  alwavs  below — that  is, 
thev  will  neither  rise  nor  set.     All  other  stars  will  both  rise 
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and  set,  but  some  of  them  will  be  above  the  horizon  for  a 
long  time  and  below  for  a  short  time,  Avhereas  others  will  be 
a  very  short  time  above  the  horizon  and  a  long  time  below  it. 

At  0  we  imagine  an  observer  to  be  in  latitude  45°  (that  is, 
half-Avay  between  the  .equator  in  latitude  0°,  and  the  North 
Pole  in  latitude  90°),  hence  the  North  Celestial  Pole  will  be 
half-way  between  the  zenith  and  the  horizon ;  and  close  to  the 
pole  he  will  see  the  stars  describing  circles,  inclined,  however, 
and  not  retaining  the  same  distance  from  the  horizon.     As  the 
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eye  leaves  the  pole,  the  stars  rise  and  set  obliquely,  describe 
larger  circles,  gradually  dipping  more  and  more  under  the 
horizon,  until,  when  the  celestial  equator  is  reached,  half  their 
journey  is  performed  below  it.  Still  going  south,  we  find  the 
stars  rising  less  and  less  above  the  horizon,  until,  as  there  were 
northern  stars  that  never  dip  below  the  horizon,  so  there  are 
southern  stars  which  never  appear  above  it.  DD'  shows  the 
apparent  path  of  a  circumpolar  star;  BBB"  the  path  and 
rising  and  setting  points  of  an  equatorial  star ;  CC'C"  and  A  A  A" 
those  of  stars  of  mid-declination,  one  north  and  the  other  south. 
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AVlierever  vre  are  upon  the  earth  we  ahvays  imagine 
that  we  are  on  the  top  of  it.  The  idea  held  by  all  the 
early  peoples  was  that  the  earth  was  an  extended  plain :  they 
imagined  that  the  land  that  they  knew  and  just  the  sur- 
rounding lands  were  really  in  the  centre  of  the  extended 
plain.     Plato,  for  instance,  as  we  have  seen,  was  content  to 


A    TEBBESTRIAL    GLOBE   WITH    WAFER    ATTACHED    TO    SHOW   THE    VABYIXG   COXDITIOSS 
OF   OBSEBVATION   IN'    A   MIDDLE    LATITUDF. 

put  the  Mediterranean  and  Greece  upon  the  top  of  his  cube, 
and  Anaximander  placed  the  same  region  at  the  top  of  his 
cylinder. 

We  can  very  conveniently  study  the  conditions  of  observa- 
tion at  the  poles  of  the  earth,  the  equator,  and  some  place 
in   middle   latitude,   by  using   an    ordinary   terrestrial    globe. 
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The  wooden  horizon  of  the  globe  is  parallel  to  the  horizon  of 
a  place  at  the  top  of  the  globe,  which  horizon  we  can  re- 
present by  a  wafer.  In  this  way  we  can  get  a  very  concrete 
idea  of  the  different  relations  of  the  observer's  horizon  in 
different  latitudes  to  the  apparent  paths  of  the  stars. 

We  have  next  to  deal  with  the  astronomical  relations  of 
the  horizon  of  any  place  in  connection  with  the  worship  of 
the  sun  and  stars  at  the  times  of  rising  or  setting,  when,  of 
course,  they  are  on  or  near  the  horizon ;  and  in  order  to 
bring  this  matter  nearer  to  the  ancient  monuments,  it  will  be 
convenient  to  study  this  question  for  Thebes,  where  they  exist 
in  greatest  number  and  have  been  most  accurately  described. 

To  adjust  things  properly  we  must  rectify  the  globe 
to  the  latitude  of  25°  40'  N.,  or,  in  other  words,  incline  the  axis 
of  the  globe  at  that  angle  to  the  wooden  horizon. 

It  will  be  at  once  seen  that  the  inclination  of  the  axis 
to  the  horizon  is  very  much  less  than  in  the  case  of  London. 
Since  all  the  stars  which  pass  between  the  North  Pole  and 
the  liorizon  cannot  set,  all  their  apparent  movement  will 
take  place  above  the  horizon.  All  the  stars  between  the 
horizon  and  the  South  Pole  will  never  rise.  Hence,  stars 
within  the  distance  Of  25"  from  the  North  Pole  will  never 
set  at  Thebes,  and  those  stars  within  25°  of  the  South  Pole 
will  never  be  visible  there.  At  any  place  the  latitude  and 
the  elevation  of  the  pole  are  the  same.  It  so  happens  that 
all  these  places  with  which  archasologists  have  to  do  in 
studying  the  history  of  early  peoples,  Egypt,  Babylonia, 
Assyria,  China,  Greece,  &c.,  are  in  middle  latitudes,  there- 
fore we  have  to  deal  with  bodies  in  the  skies,  which  do 
set,  and  bodies  which  do  not ;  and  the  elevation  of  the  pole 
is  neither  very  great  nor  very  small.  In  each  different  lati- 
tude  the   inclination  of   the    equator   to  the  liorizon,   as  well 


Chap.  IV.]  ASTRONOMICAL    DEFIXITIOXS.  45 

as  the  elevation  of  the  pole,  will  vary,  but  there  will  be  a 
strict  relationship  between  the  inclination  of  the  equator  at 
each  place  and  the  elevation  of  the  pole.  Except  at  the 
poles  themselves  the  equator  will  cut  the  horizon  due  east 
and  due  west.  Therefore  every  celestial  body  which  rises 
or  sets  to  the  north  of  the  equator  will  cut  the  horizon  between 
the  east  or  west  point  and  the  north  point ;  those  bodies  which 
do  not  set  will,  of  course,  not  cut  the  horizon  at  all. 

The  sun,  and  stars  near  the  equator,  in  such  a  latitude 
as  that  of  Thebes,  "w^ll  appear  to  rise  or  set  at  no  very  con- 
siderable angle  to  the  vertical ;  but  when  we  deal  Avith  stars 
rising  or  setting  near  to  the  north  or  south  points  of  the 
horizon  they  will  seem  to  skim  along  the  horizon  instead  of 
rising  or  setting  vertically. 

Now  it  will  at  once  be  obvious  that  there  must  be  a  strict 
law  connecting  the  position  of  the  sun  (or  a  star)  with  its 
place  of  rising  or  setting.  Stars  at  the  same  distance  from 
either  of  the  celestial  poles  will  rise  or  set  at  the  same  point 
of  the  horizon,  and  if  a  star  does  not  change  its  place  in  the 
heavens  it  will  always  rise  or  set  in  the  same  place. 

Here  it  will  be  convenient  to  introduce  one  or  two  tech- 
nical terms.  Every  celestial  body,  whether  we  deal  with 
the  sun,  moon,  planet,  or  star,  occupies  at  anv  moment  a 
certain  place  in  the  sky,  pai-tly,  though  not  wholly,  defined 
by  what  we  term  its  declination,  i.e.,  its  distance  from  the 
celestial  equator.  This  declination  is  one  of  the  two  co- 
ordinates which  are  essential  for  enabling  us  to  state  ac- 
curately the  position  of  any  body  on  the  celestial  vault ;  and 
we  must  quite  understand  that  if  all  these  bodies  rise  and 
set,  and  rise  and  set  visibly,  the  jDlace  of  their  rising  or 
setting  must  be  very  closely  connected  with  their  declination. 
Bodies  with  the  same  declination  will  rise  at  the  same  points 
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of  the  horizon.  When  the  declination  changes,  of  course 
the  body  will  rise  and  set  in  different  points  of  the  horizon. 

Next  we  define  points  on  the  horizon  by  dividing  the 
whole  circumference  into  four  quadrants  of  90°  each =3 60°, 
so  that  we  can  have  azimuths  of  90°  from  the  north  or  south 
points  to  the  east  and  west  points. 

Azimuths  are  not  always  reckoned  in  this  way,  navigators 
preferring  one  method,  while  astronomers  prefer  another. 
Thus  azimuth  may  also  be  taken  as  the  distance  measured  in 
degrees  from  the  south  j^oint  in  a  direction  passing  through  the 
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SHOWING   AMPLITUDES    RECKONED    FROM    THE   EAST    OR    WEST    POINTS    TO    N.P.,   NORTH 
POINT   OF   HORIZON,   AND   S.P..  SOUTH   POINT   OF   HORIZON. 


west,  north,  and  east  points.     On  this  system,  a  point  can  have 
an  azimuth  varying  from  0°  to  360°. 

It  is  next  imj^ortant  to  define  the  term  amplitude.  The 
amplitude  of  a  body  on  the  horizon  is  its  distance  north  and 
south  of  the  east  and  west  points ;  it  is  always  measured  to 
the  nearest  of  these  two  latter  points,  so  that  its  greatest 
value  can  never  exceed  90°.  For  instance,  the  south  point 
itself  would  have  an  amplitude  of  90°  south  of  west  (generally 
written  W.  90°  S.),  or  90°  south  of  east  (E.  90°  S.),  Avhile  a 
point  2°  to  the  westward  of  south  would  have  an  amjjlitude  of 
W.  88°  S.,  and  not  E.  92°  S. 
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We  can  say  then  that  a  star  of  a  certain  declination 
will  rise  or  set  at  such  an  azimuth,  if  we  reckon  from  the 
N.  point  of  the  horizon,  or  at  such  an  amplitude  if  we  reckon 
from  the  equator.  This  w^ll  apply  to  both  north  and  south 
declinations. 

The  following  table  gives  for  Thebes  the  amplitudes  of 
rising  or  setting  (north  or  south)  of  celestial  bodies  having 
declinations  from  0"  to  64°;  bodies  with  higher  declinations 
than  64°  never  set  at  Thebes  if  they  are  north,  or  never 
rise  if  they  are  south,  as  the  latitude  (and  therefore  the 
elevation  of  the  pole)  there  is  nearly  26°. 

Amplitudes   at   Thebes. 
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The  absolute  connection,  then,  between  the  declination  of  a 
heavenly  body  and  the  amplitude  at  which  it  rises  and  sets  is 
obvious  from  the  above  table :  given  the  declination  we  know 
the  amplitude ;  given  the  amplitude  we  know  the  declination. 

Suppose  we  were  dealing  with  a  sea  horizon  :  all  the  bodies 
rising  or  setting  at  the  same  instant  of  time  would  be  in  a 
great  circle  round  the  heavens,  for  the  plane  of  the  sensible 
horizon  is  parallel  to  the  geocentric  one. 

But  there  are  some  additional  points  to  be  borne  in  mind. 
Ordinarily  we  should  determine  that  the  amplitude  being  so 
and  so,  the  declination  of  the  body  which  rose  or  set  with 
that  amplitude  would  be  so  and  so,  taking  the  horizon  to  be  an 
all-round  horizon  like  a  sea  one.  But  that  would  not  be  quite 
true,  because  we  generally  see  the  sun,  to  take  an  instance,  some 
little  time  before  it  really  rises  and  after  it  has  set,  owing  to 
refraction.  So  that  if  we  see  the  sun  setting,  say,  north  of  west, 
we  know  that  when  we  see  it  setting  it  appears  really  a  little 
further  to  the  north  than  it  actually  was  at  the  moment  of  true 
sunset,  because  refraction  gives  us  the  j^osition  of  the  sun  just 
below  the  true  horizon.  That  is  one  point  that  we  have  to 
consider.  Another  is  that,  of  course,  we  as  a  rule  do  not  deal 
with  sea  horizons.  Here  we  find  a  hill,  there  some  other 
obstacle ;  so  that  it  is  necessary  to  make  a  correction  de- 
pending on  the  height  of  the  hill  or  other  obstacle  above  the 
sea-  or  true-horizon  at  the  place.  Only  when  we  take  these 
things  completely  into  consideration,  can  we  determine  abso- 
lutely the  declination,  or  distance  from  the  celestial  equator, 
of  the  body  at  the  moment  of  rising  or  setting.  Still,  it  is 
worth  while  noting  that  when  only  approximations  are  re- 
quired, the  refraction-  and  hill-corrections  have  a  tendency  to 
neutralise  each  other  in  the  northern  hemisphere.  Refraction 
will  tend  to  carry  the  sunrise  or  sunset  place  more  to  the  north, 
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hills  will  cause  the  body  to  appear  to  rise  or  set  more  to 
the  south. 

It  is  important  to  point  out  that  these  corrections  vary  very 
considerably  in  importance  according  to  the  declination  of  the 
star  with  which  we  have  to  deal.  With  a  high  north  or  south 
declination  the  amplitude  increases  very  rapidly,  and  the  more 
it  increases  the  more  the  corrections  for  refraction  and  eleva- 
tion above  the  true  horizon  to  which  I  have  referred  become  of 
importance.  In  all  cases  the  correction  has  to  be  made  so  that 
the  amplitude  will  be  increased  or  decreased  from  the  true 
amplitude  by  this  effect  of  refraction,  according  as  the  body — 
whether  sun  or  star — is  seen  to  the  north  or  south  of  the 
equator. 

In  the  diagram  given  on  page  49,  tlie  various  amplitudes 
are  shown  at  which  bodies  of  different  declinations  appear  to 
rise  and  set  in  places  with  latitudes  ranging  from  19°  to  51°  Ni 
It  is  a  diagram  to  which  frequent  reference  will  be  made  in 
the  sequel. 


CHAPTER    V. 

THE    YEAKLY    PATH    OF    THE    SUX-GOD. 

Let  us,  then,  imagine  the  ancient  Eo  vptians,  furnislied  with  the 
natural  astronomical  circle  wliicli  is  provided  whenever  there  is 
an  extended  plain,  engaged  in  their  worship  at  sunrise,  praying 
to  the  "  Lord  of  the  two  Horizons."  The  rising  (and  setting) 
of  stars  we  will  consider  later ;  it  is  best  to  begin  with  those 
observations  about  which  there  is  the  least  question. 

In  the  very  early  observations  that  were  made  in  Egypt 
and  Babylonia,  when  the  sun  was  considered  to  be  a  god 
who  every  morning  got  into  his  boat  and  floated  across  space, 
there  was  no  particular  rea^^on  for  considering  the  ampli- 
tude at  which  the  supposed  boat  left  or  approached  the 
horizon.  But  a  few  centuries  showed  that  this  rising-  or  setting: 
of  the  sun  in  widely  varying-  amplitudes  at  different  parts  of 
the  year  de[)ended  upon  a  very  detinite  law.  We  now,  more 
fortunate  than  the  early  Egyptians,  of  course  know  exactly 
what  this  law  is,  and  with  a  view  of  following  their  early 
attempts  to  grapple  with  the  difficulties  presented  to  them  we 
must  pass  to  the  yearly  path  of  the  sun,  in  order  to  study  the 
relation  of  the  various  points  of  the  horizon  occupied  by  the 
sun  at  different  times  in  the  year. 

Not  many  years  ag-o  Foucault  save  us  a  means  of 
demonstrating  the  fact  that  the  earth  rotates  on  its  axis.  We 
have  also  a  perfect  method  of  demonstrating  that  the  earth  not 
only  rotates  on  its  axis  once  a  day,  but  that  it  moves  round 
the  sun  once  a  }'ear,  an  idea  which  was  undreamt  of  by 
the  ancients.  As  a  pendulum  shows  us  the  rotation,  so  the 
E  2 
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deterniiiiation  of  the  aberration  of  lig'ht  demonstrates  for  us  the 
revolution  of  the  earth  round  the  sun. 

We  have,  then,  the  earth  endowed  with  these  two  move- 
ments— a  rotation  on  its  axis  in  a  day,  and  a  revolution  round 
the  sun  in  a  year.  To  see  the  full  bearing  of  this  on  our  pre- 
sent inquiry,  we  must  for  a  time  return  to  the  globe  or  model 
of  the  earth. 

To  determine  the  position  of  any  place  on  tlie  earth's  surface 
we  say  that  it  is  so  many  degrees  distant  from  the  equator,  and 
also  so  many  degrees  distant  from  the  longitude  of  Greenwich  : 
we  have  two  rectangular  co-ordinates,  latitude  and  longitude. 
When  we  conceive  the  earth's  equator  extended  to  the  heavens, 
we  have  a  means  of  determining  the  positions  of  stars  in  the 
heavens  exactly  similar  to  the  means  we  have  of  determining  the 
position  of  any  place  on  the  earth.  We  have  already  defined 
distance  from  the  equator  as  north  or  south  declination  in  the 
case  of  a  star,  as  we  have  north  latitude  or  south  latitude  in 
case  of  a  place  on  the  earth.  With  regard  to  the  other 
co-ordinate,  we  can  also  say  that  the  heavenly  body  whose 
place  we  are  anxious  to  determine  is  at  a  certain  distance 
from  our  first  point  of  measurement,  whatever  that  may  be, 
along  the  celestial  equator.  Speaking  of  heavenly  bodies,  we 
call  this  distance  right  ascension  ;  dealing  with  matters  earthy, 
we  measure  from  the  meridian  of  Greenwich  and  call  the 
distance  longitude. 

The  movement  of  the  earth  round  the  sun  is  in  a  plane 
which  is  called  the  plane  of  the  ecliptic,  and  the  axis  of 
rotation  of  the  earth  is  inclined  to  that  plane  at  an  angle  of 
something  like  23|".  We  can  if  we  choose  use  the  plane  of  the 
ecliptic  to  define  the  positions  of  the  stars  as  we  use  the  ^^lane 
of  the  earth's  equator.  In  that  case  we  talk  of  distance 
from  the  ecliptic  as  celestial  latitude,  and  along  the  ecliptic 
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from  one  of  the  points  where  it  cuts  tlie  celestial  equator  as 
celestial  longitude.  The  equator,  then,  cuts  the  ecliptic  at  two 
points:  one  of  these  is  chosen  for  the  start-point  of  measure- 
ment along  both  the  equator  and  the  ecliptic,  and  is  called  the 
first  point  of  Aries. 

AYe  have,  then,  two  systems  of  co-ordinates,  by  each  of 
which  we  can  define  the  position  of  the  sun  or  a  star  in  the 
heavens:  equatorial  co-ordinates  dealing"  with  the  earth's 
equator,  ecliptic  co-ordinates  dealing  with  the  earth's  orbit. 
Knowing  that  the  earth  moves  round  the  sun  once  a  year,  the 
year  to  us  moderns  is  defined  with  the  most  absolute  accuracy. 
In  fact,  we  have  three  years :  we  have  a  sidereal  year — that  is, 
the  time  taken  by  the  earth  to  go  through  exactly  360°  of 
longitude ;  we  have  what  is  called  the  tropical  year,  which 
indicates  the  time  taken  by  the  earth  to  go  through  not  quite 
360°,  to  go  from  the  first  point  of  Aries  till  she  meets  it  again ; 
and  since  the  equinoctial  point  advances  to  meet  the  earth,  we 
talk  about  the  precession  of  the  equinoxes ;  this  year  is  the 
sidereal  vear  minus  twentv  minutes.  Then  there  is  also  another 
year  called  the  anomalistic  year,  which  depends  upon  the  move- 
ment of  the  point  in  the  earth's  orbit  where  the  earth  is  nearest 
to  the  sun ;  this  is  running  away,  so  to  speak,  from  the  first  point 
of  Aries,  instead  of  advancing  to  meet  it,  so  that  in  this  case 
we  get  the  sidereal  year  plus  nearly  five  minutes. 

The  angle  of  the  inclination  of  the  earth's  plane  of  rotation 
to  the  plane  of  its  revolution  round  the  sun,  which,  as  I  have 
said,  is  at  the  present  time  something  like  23^°,  is  called  the 
o^iquity  of  the  ecliptic.  This  obliquity  is  subject  to  a  slight 
change,  to  which  I  shall  refer  in  a  subsequent  chapter. 

In  order  to  give  a  concrete  idea  of  the  most  important 
points  in  the  yearly  path  of  the  earth  round  the  sun,  let  us 
imagine  four  globes  arranged  on  a  circle  representing  the  earth 
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at  different  points  of  its  orbit,  with  another  globe  in  the  centre 
rej^resenting  the  sun,  marking  the  two  practically  opposite 
points  of  the  earth's  orbit,  in  which  the  axis  is  not  inclined  to 
or  from  the  sun  but  is  at  right  angles  to  the  line  joining  the 
earth  in  these  two  positions,  and  the  two  opposite  and  inter- 
mediate points  at  which  the  north  pole  of  the  axis  is  most 
inclined  towards  and  away  from  the  sun. 

A  diagram  will  show  what  will  happen  under  these 
conditions.  If  we  take  first  the  points  at  which  the  axis, 
instead  of  being  inclined  towards  the  sun,  is  inclined  at  right 
angles  to  it,  it  is  perfectly  obvious  that  we  shall  get  a  condition 
of  things  in  which  the  movement  of  the  earth  on  its  axis  will 
cause  the  dark  side  of  the  earth  and  also  the  light  side  repre- 
sented by  the  side  nearest  to  the  sun,  both  being  of  equal  areas, 
to  extend  from  pole  to  pole ;  so  that  any  place  on  the  earth 
rotating  under  those  conditions  will  be  brought  for  half  a  period 
of  rotation  into  the  sunlight,  and  be  carried  for  half  a  period  of 
the  rotation  out  of  the  sunlight ;  the  day,  therefore,  will  be  of 
the  same  length  as  the  night,  and  the  days  and  nights  will 
therefore  be  equal  all  over  the  world. 

We  call  this  the  time  of  the  equinoxes;  the  nights  are  of  the 
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same  length  as  the  day  in  both  these   j^ositions  of  the  earth 
with  regard  to  the  sun. 

In  the  next  figure  we  have  the  other  condition.     Here  the 
eai-th's  axis  is  inclined  at  the  greatest  angle  of  23°^,  towards,  and 
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away  from,  tlie  sun.  If  I  take  a  point  very  near  the  north 
pole,  that  point  will  not,  in  summer,  be  carried  by  the  earth's 
rotation  out  of  the  light,  and  a  part  equally  near  the  south  pole 
will  not  be  able  to  get  into  it.  These  are  the  conditions  at  and 
near  two  other  points  called  the  solstices. 


WINTER 

EARTH    AND   SUX   AT   THE   SOLSTICES. 


SUMMER 


On  each  of  these  globes  I  have  drawn  a  line  representing  the 
overhead  dii-ection  from  London.  If  we  observe  the  angle 
between  the  direction  of  the  zenith  and  that  to  the  sun  in 
winter  we  find  it  considerable ;  but  if  we  take  the  opposite 
six-monthly  condition  we  get  a  small  angle. 

In  other  words,  under  the  first  condition  the  sun  at  noon 
will  be  far  from  the  zenith  of  London,  we  shall  have  winter ; 
and  in  the  other  condition  the  sun  will  be  as  near  as  it  can  be 
to  the  zenith  at  noon,  we  shall  have  summer.  These  two  cases 
represent  the  two  points  in  the  earth's  orbit  at  which  the  sun 
has  the  greatest  declination  south  and  north.  With  the  greatest 
north  declination  the  sun  will  come  up  high,  appear  to  remain  at 
the  same  height  above  the  horizon  at  noon  for  a  day  or  two,  as 
it  does  at  om-  summer  solstice,  and  then  go  down  again ;  at  the 
other  point,  when  it  has  the  greatest  southern  declination,  it 
will  go  down  to  the  lowest  point,  as  it  does  in  our  winter,  stop, 
and  come  up  again — that  is,  the  sun  will  stand  still,  so  far  as 
its  height  above  the  horizon  at  noon  is  concerned,  and  the 
Latin  word  solstice  exactly  expresses  that  idea.  We  have,  then, 
two  opposite  points  in  tlie  revolution  of  the  earth  round  the  sun 
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at  which   we   have   equal    ahitudes   of  the  sun  at  noon,  two 
others  when  the  altitude  is  greatest  and  least. 


t)IAGKAM   SHOWING   POSITION   OF    THK   SfX   IX    RELATIOX    TO    THE    ZENITH    OF    LONDON 
AT   THE   NORTHERN    WINTER   SOLSTICE. 
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DIAGRAM    SHOWING     POSITION    OF    THE   SUN   IN   RELATION     TO   THK   ZENITH    OF    LONDON 
AT   THE   NORTHERN  SUMMER   SOLSTICE. 


We  get  the  equal  altitudes  at  the  equinoxes,  and  the 
gi'eatest  and  the  least  at  the  solstices. 

These  altitudes  depend  upon  the  change  of  the  sun's  declina- 
tion. The  change  of  declination  will  affect  the  azimuth  and 
amplitude  of  the  sun's  rising  and  setting ;  this  is  why,  in  our 
northern  hemisphere,  the  sun  rises  and  sets  most  to  the  north 
in  summer  and  most  to  the  south  in  winter.  At  the  equinoxes 
the  sun  has  always  0°  Decl.,  so  it  rises  and  sets  due  east  and 
west  all  over  the  world.  But  at  the  solstices  it  has  its  greatest 
declination  of  23^°  N.  or  S.  ;  it  will  rise  and  set,  therefore,  far 
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from  the  east  and  west  points ;  how  far,  will  depend  upon  the 
latitude  of  the  place  we  consider.  The  follo\™g  are  api)roxi- 
mate  values : 

Latitude  of 
Place. 

25  

30  

35  

40  

45  

50  

55  44       0 

At  Thebes,  Lat.  "25°  -tn  X.,  representing  Egypt,  we  find 
that  the  amplitude  of  the  sun  at  rising  or  setting  at  the 
summer  solstice  will  be  approximately  'l^"  N.  of  E.  at  rising, 
and  26°  N.  of  W.  at  setting. 

These  solstices  and  their  accompaniments  are  among  the 
striking  things  in  the  natm-al  world.  At  the  winter  solstice  we 
have  the  depth  of  winter,  at  the  summer  solstice  we  have  the 
height  of  summer ;  while  at  the  equinoxes  we  have  but 
transitional  changes ;  in  other  words,  while  the  solstices  point 
out  for  us  the  conditions  of  greatest  heat  and  greatest  cold,  the 
equinoxes  point  out  for  us  those  two  times  of  the  year  at  which 
the  temperature  conditions  are  very  nearly  equal,  although  of 
course  in  the  one  case  we  are  saying  good-bye  to  summer  and 
in  the  other  to  winter.  In  Egypt  the  summer  solstice  was 
paramount,  for  it  occurred  at  the  time  of  the  rise  of  the  Nile, 
the  beginning  of  the  Egyptian  year. 

Did  the  ancients  know  anything  about  these  solstices  and 
these  equinoxes  ?  Were  the  almost  mythical  Hor-shesu  or 
sun-wor.<hippers  familiar  with  the  annual  course  of  the  sun  ? 
That  is  one  of  the  questions  which  we  have  to  discuss. 


CHAPTER    VI. 

THE    PROBABLE    HOR-SHESU    WORSHIP. 

At  the  end  of  the  last  chapter  I  referred  to  the  Hor-shesu  or 
followers,  that  is  worshippers,  of  the  Sun-god  Horns.  I  shall 
have  to  refer  to  the  traditions  relating  to  them  at  a  later  stage, 
but  it  is  well  that  I  should  state  here  that  those  personages  who 
preceded  the  true  historic  period  are  considered  by  De  Roug^ 
and  others  to  represent  ^He  type  de  TantiquiU  la  plus  recideeP 

Let  us  for  the  moment  accept  the  truth  of  the  various 
traditions  relating  to  them,  and  -suppose  that  they  left  traces  of 
their  worship ;  what,  in  the  light  of  the  last  chapter,  should  we 
expect  to  find?  The  thing  most  likely  to  remain  would  be 
ancient  shrines  in  all  probability  serving  for  the  foundation  of 
nobler  structures  built  in  later  times. 

This  brings  us  to  the  question  as  to  the  probabilities  of 
temple-building  generally  in  relation  to  the  heavenly  bodies ; 
but  before  I  deal  with  it,  it  is  important  to  consider  a  view 
first  put  forward,  1  believe,  by  Vitruvius,  and  repeated  by  all 
since  his  time  who  have  dealt  with  the  question,  that  the 
temples  were  built  purely  and  simply  to  face  the  Nile.^ 

The  statement  is  so  far  from  the  truth  that  it  is  clear  that 
those  who  have  made  it  had  not  studied  the  larger  temple-fields. 
Indeed,    we    have    only   to    note   the    conditions   at   Karnak 

1  "  The  temples  of  the  gods  ought  to  bo  so  placed  that  the  statue,  which  has  its  station  in 
cella,  should,  if  there  be  nothing  to  interfere  with  such  a  disposition,  face  the  west ;  in  order 
that  those  who  come  to  make  oblations  and  offer  sacrifices  may  face  the  east.  .  .  .  When 
temples  are  built  in  the  neighbourhood  of  a  river,  they  should  command  a  view  of  its  banks, 
like  the  temples  of  Egypt  upon  the  borders  of  the  Nile."— ri^-wf t««,  Civil  Architecture, 
Section  I.,  Chapter  V. 
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alone  to  determine  whether  there  is  any  truth  in  tlie  view  that 
the  temples  face  the  river.  We  see  at  once  that  this  idea 
cannot  be  true,  because  we  have  the  chief  temples  facing  in 
four  directions,  while  the  Nile  flows  only  on  one  side. 

Other  archaeoloofists  who  have  endeavoured  to  investigate  the 
orientations  of  these  buildings  have  found  that  they  practically 
face  in  all  directions  ;  the  statement  is  that  their  arrangement 
is  principallv  characterised  by  the  want  of  it ;  they  have  been 
put  down  higgledy-piggledy ;  there  has  been  a  symmetrophobia, 
mitigated  perhaps  by  a  general  desire  that  the  temple  should 
face  the  Nile.  This  view  might  be  the  true  one,  if  stars  were 
not  observed  as  well  as  the  sun. 

With  regard  to  all  the  temples  of  the  ancient  world,  whether 
they  are  located  in  Egypt  or  elsewhere,  we  must  never  forget 
that  if  astronomy  is  concerned  in  them  at  all,  we  have  to 
deal  with  the  observations  of  the  rising  or  setting  of  the 
heavenly  bodies ;  whereas  the  modern  astronomer  cares  little 
for  these  risings  or  settings,  but  deals  only  with  them  on 
the  meridian. 

The  place  of  rising  or  setting  would  be  connected  with  the 
temple  by  the  direction  of  the  temple's  axis. 

Now,  the  directions  towards  which  the  temples  point  are 
astronomically  expressed  by  their  "amplitudes" — that  is,  the 
distance  in  degrees  from  the  east  or  west  point  of  the  horizon. 
For  instance,  a  temple  facing  east  would  have  an  amplitude  of 
zero  from  the  east  point.  If  we  suppose  a  temple  oriented  to 
the  north,  it  would  have  an  amplitude  of  90° :  if  lialfwa\' 
between  the  east  and  north,  the  amplitude  would  be  45°  north 
of  east,  and  so  on.  So  that  it  is  possible  to  express  the 
amplitude  of  a  temple  in  such  a  way  that  the  temples  in  the 
same  or  different  countries  or  localities,  with  the  same  or 
equivalent  amplitudes,  may  be  classified ;  and  the  more  temples 
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which  can  be  thus  brought  together,  the  more  Hkely  is  any  law 
relating  to  their  structure  to  come  out. 

Let  us  take  this,  then,  as  a  general  principle.  Now  how 
would  it  be  carried  out  ? 

It  becomes  pretty  obvious,  when  we  consider  the  conditions 
of  things  in  these  early  times,  that  the  stars  would  bo  the 
objects  which  would  first  conmiend  themselves  to  the  attention 
of  temple  builders,  for  the  reason  that  the  movements  and 
rising-  and  setting-places  of  the  various  planets  by  night, 
and  of  the  sun  by  da)  ,  would  appear  to  be  so  erratic,  so  long 
as  the  order  of  their  movements  was  not  known. 

To  go  a  step  further.  It  is  clear  in  the  first  place  that  no 
one  would  think  of  orienting  a  temple  to  the  moon,  as  there  is 
so  little  constancy  about  its  path  in  the  sky,  and,  therefore,  in 
its  place  of  rising  or  setting.  If  the  temple  caught  it  each 
month,  the  intervals  between  which  this  occurrence  takes  place 
would  vary  very  considerably,  and  in  early  times  would  have 
been  impossible  to  predict.  Similarly  it  would  not  be  worth 
while  to  orient  temples  to  the  planets.  But  when  we  come  to 
the  stars,  the  thing  is  different.  A  few  years'  observations 
would  have  appeared  to  demonstrate  the  absolute  change- 
lessness  of  the  places  of  rising  and  setting  of  the  same  stars. 
It  is  true  that  this  result  would  have  been  found  to  be  erro- 
neous when  a  long  period  of  time  had  elapsed  and  when 
observation  became  more  accurate ;  but  for  hundreds  of  years 
the  stars  would  certaiidy  appear  to  represent  fixity,  while  the 
movements  of  sun,  moon  and  planets  would  seem  to  be  bound 
by  no  law. 

Before,  then,  the  yearly  apparent  movements  of  the  sun 
had  been  fully  made  out,  observations  of  a  star  rising  or 
setting  ivitli  the  sun  at  some  critical  time  of  the  agricultural 
cycle,  say  sowing- time  or  harv^est,  would   be  of   the  highest 
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importance,  and  would  secure  tlie  work  being  done  at  the  right 
time  of  the — to  the  early  peoples — still  unformulated  year. 

If  a  star  was  chosen  in  or  near  the  ecliptic,  sooner  or  later 
the  sun-light  as  well  as  the  star-light  would  enter  the  temple, 
and  the  use  of  a  solar  temple  might  have  thus  been  suggested 
even  before  the  solstices  or  equinoxes  had  been  thoroughly 
grasped. 

There  is  no  doubt  that  if  we  are  justified  in  assuming  that 
the  stars  were  first  observed,  the  next  thing  that  would  sti-ike 
the  early  astronomers  would  be  the  -regularity  of  the  annual 
movement  of  the  sun ;  the  critical  times  of  the  smi's  movements 
as  related  either  to  their  agriculture,  or  their  festivals,  or 
to  the  year ;  the  equinoxes  and  the  solstices,  Avould  soon  have 
revealed  themselves  to  these  early  observers,  if  for  no  other 
reason  than  that  they  were  connected  in  some  way  or  other 
with  some  of  the  important  conditions  of  their  environment. 

After  a  certain  time,  solar  temples,  if  built  at  all,  would 
be  oriented  either  to  the  sun  at  some  critical  time  of  the 
agricultural — or  religious — year,  or  to  the  solstices  and  equi- 
noxes. But  at  first,  until  the  fixity  of  the  sun's  yearly 
movements  and  especially  the  solstices  and  equinoxes  had 
been  recognised,  it  would  have  seemed  as  useless  to  direct  a 
temple  to  the  sun  as  to  the  moon.  After  a  time,  however, 
when  the  solstices  and  equinoxes  had  been  made  out,  it  would 
soon  have  been  found  that  a  temple  once  directed  to  the 
sun's  rising  place  at  harvest  or  sowing  time,  or  at  a  solstice 
or  an  equinox,  would  continue  for  a  long  period  to  mark  those 
critical  points  in  the  sun's  yearly  course  ;  and  when  this  yearly 
course  had  been  finally  made  out  it  would  soon  be  observed 
that  the  sun  at  any  part  of  the  agricultural  year  was  as 
constant  (indeed,  as  we  now  know,  more  constant)  in  its 
rising-  and  setting-place  as  a  star. 
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liut  dealing"  witli  s-^/w-worsliippers,  and  endeavouring  to 
think  out  what  the  earliest  observers  probably  would  try  to  do 
in  the  case  of  a  solar  temple,  we  see  that,  in  all  likelihood,  they 
would  orient  it  to  observe  the  sun  at  one  of  the  chief  points  in 
the  year  which  could  be  best  marked.  I  Jiave  said  "  which 
could  be  best  marked,"  but  how  was  this  to  be  done  ?  Evi- 
dently, if  terrestrial  things  were  to  be  assisted,  the  marking- 
must  have  been  by  something  exterrestrial,  otherwise  they 
would  have  been  reasoning  in  a  circle ;  and  moreover  we 
must  take  for  granted  that  what  was  wanted  was  a  warning 
of  what  was  to  be  done. 

Now,  in  the  earliest  times,  as  I  have  said,  the  constant  move- 
ments of  the  stars  would  have  stood  out  in  strong  contrast 
to  the  inconstant  movements  of  the  sun,  and  I  think  that  there 
can  be  little  doubt  that  the  first  fixing  of  any  point  in  the 
year  was  by  the  rising  or  setting  of  some  star  at  sunrise — 
or  possibly  sunset. 

It  is  obvious  that  this  might  have  gone  on  even  before 
the  solstices  and  equinoxes  were  recognised. 

When  this  came  about,  then  temples  might  have  been 
directed  to  the  sun  at  a  solstice  or  an  equinox. 

Was  it  difficult  to  do  this  ?  Did  it  indicate  that  the  people 
who  built  such  temples  were  great  astronomers  ?  Nothing  of 
the  kind ;  nothing  is  more  easy  to  determine  than  a  solstice 
or  an  equinox. 

Let  us  take  the  solstice  first.  We  know  that  at  the  summer 
solstice  the  sun  rises  and  sets  furthest  to  the  north,  at  the 
winter  solstice  furthest  to  the  south.  We  have  only  from  any 
point  to  set  up  a  line  of  stakes  before  the  time  of  the  solstice, 
and  then  alter  the  line  of  them  day  by  day  as  the  sun  gets 
further -to  the  north  or  south,  until  no  alteration  is  wanted. 
The  solstice  has  been  found. 
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There  is  another  way  of  doing  it.  Take  a  vertical  rod. 
Such  a  rod,  wliich  I  may  state  is  sometimes  called  a  gnomon  and 
used  to  measure  time,  may  be  used  with  another  object  :  we 
may  observe  the  length  of  the  shadow  cast  by  the  sun  when  it 
is  lowest  at  the  winter  solstice,  and  when  it  is  highest ;  at  these 
two  positions  of  the  sun  obviously  the  lengtlis  of  the  shadows 
thrown  will  be  different.  When  the  noon-sun  is  nearest  overhead 
in  the  summer  the  length  of  the  shadow  will  be  least,  when  the 
sun  is  most  removed  from  the  zenith  the  shadow  will  be  longest. 

The  day  on  which  the  shortest  shadow  is  thrown  at  noon 
will  define  the  summer  solstice  ;  when  the  shadow  is  longest  we 
shall  have  the  winter  solstice. 

This,  in  fact,  was  the  method  adopted  by  the  Chinese  to 
determine  the  solstices,  and  from  it  verv  early  thev  found  a 
value  of  the  obliquity  of  the  ecliptic. 

It  may  be  said  that  this  is  only  a  statement,  and  that  the 
record  has  been  falsified ;  some  years  ago  anyone  who  was 
driven  bv  facts  to  come  to  the  conclusion  that  any  very 
considerable  antiquity  was  possible  in  these  observations  met 
with  verv  great  difliculty.  But  the  shortest  and  the  longest 
shadows  recorded  (1100  years  B.C.)  do  not  really  represent  the 
true  lengths  at  present.  If  anyone  had  forged  these  observa- 
tions he  would  state  such  lengths  as  people  would  find  to-day 
or  to-morrow,  but  the  lengths  given  were  different  from  those 
which  would  be  found  to-day.  Laplace,  who  gave  considerable 
attention  to  this  matter,  determined  what  the  real  obliquity  was  at 
that  time,  and  proved  that  the  record  does  represent  an  actual 
observation,  and  not  one  which  had  been  made  in  later  years.^ 

Next  suppose  an  ancient  Egyptian  wished  to  determine  the 
time  of  an  equinox.  We  know  from  the  Egyptian  tombs 
that    their  stock-in-trade,  so  far  as  building  went,   was  very 

1  See  Biot,  "  Etudes  sur  rAstronomie  Indienne,"  p.  293. 
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considerable ;  they  had  squares,  they  had  plumb-lines,  they  had 
scales,  and  all  that  sort  of  thing,  just  as  we  have.  He  would 
first  of  all  make  a  platform  quite  flat ;  he  could  do  that  by 
means  of  the  square  or  plumb-line  ;  then  he  would  get  a  ruler 
witli  pretty  sharp  edges  (and  such  rulers  are  found  in  their 
tombs),  and  in  the  morning  of  any  day  he  would  direct  this 
ruler  to  the  position  of  the  sun  when  it  was  rising,  and  he  would 
from  a  given  point  draw  a  line  towards  the  sun ;  he  would  do 
the  same  thing  in  the  evening  wlien  the  sun  set ;  he  would 
bisect  the  angle  made  by  these  two  lines,  and  it  would  give 
him  naturally  a  north  and  south  line,  and  a  right  angle 
to  this  would  give  him  east  and  west.  So  that  from 
observations  of  the  sun  on  any  one  day  in  the  year  he  would 
practically  be  in  a  position  to  determine  the  points  at  which 
the  sun  would  rise  and  set  at  the  equinox — that  is,  the  true 
east  and  west  points. 

Suppose  that  the  sun  is  rising,  let  a  rod  throw  a  shadow ; 
mark  the  j^osition  of  the  shadow ;  at  sunset  we  again  note 
where  the  shadow  falls.  If  the  sun  rises  exactly  in  the  east 
and  sets  exactly  in  the  west,  those  two  shadows  will  be 
continuous,  and  we  shall  have  made  an  observation  at  the 
absolute  equinox.  But  suppose  the  sun  not  at  the  equinox,  a 
line  joining  the  ends  of  the  shadows  equally  long  before  and 
after  noon  will  be  an  east  and  west  line. 

It  is  true  that  there  may  be  a  slight  error  unless  we  are 
very  careful  about  the  time  of  the  year  at  which  we  make  the 
observations,  because  when  the  sun  is  exactly  east  or  west  at 
the  time  of  rising  or  setting  it  changes  its  declination  most 
quickly.  So  it  is  better  to  make  the  above  observations  of 
the  sun  nearer  the  solstices  than  the  equinoxes,  for  the 
reason  stated.^ 

^  See  Biot,  '•  Sur  divers  points  d'Astionomie  ancienne  :  !5Iemoires,  Academic  dcs  Sciences," 
1846,  p.  47. 
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We  have  now  got  so  far.  If  the  Egyptians  worshipped 
the  sun  and  built  temples  to  it,  they  would  be  more  likely 
to  choose- the  times  of  the  solstices  and  the  equinoxes  than  any 
other  after  its  annual  movement  had  been  made  out. 

Is  it  possible  to  bring  any  tests  to  bear  to  see  whether 
they  did  this  or  not?  Certainly:  examine  the  temples  which 
still  remain,  and  where  they  have  disappeared  examine  the 
temenos  walls  which  still  exist  as  mounds  in  many  cases. 

Suppose  we  take,  to  begin  with,  as  before,  that  region  of 
the  earth's  sui'face  in  the  Nile  vallev  with  a  latitude  of  about 
26°  N.  The  temples  will  have  an  amplitude  of  about  26"  X.  or  S. 
if  they  have  anything  to  do  with  the  sun  at  the  solstices. 
Any  structures  built  to  observe  the  sun  will  have  an  east 
and  west  aspect  true  if  they  have  anything  to  do  with  the  sun 
at  the  equinoxes.  Dealing  with  a  solstitial  temple,  the  tirst 
thing  to  observe  is  the  amplitude  of  the  temple,  which  must 
de23end  upon  the  latitude  in  which  it  was  wished  to  note  the 
rising  or  setting  of  the  sun  at  either  of  the  solstices.  If  we  take 
the  latitude  26°  N.,  which  is  very  nearly  the  latitude  of 
Thebes,  the  amplitude  has  to  be  ;26°  as  stated  above ;  so  that 
a  temple  at  Thebes  having  an  amplitude  of  26°  would  be  very 
likely  to  have  been  oriented  to  the  sun  at  the  moment  that 
it  was  as  far  from  the  equator  as  it  could  be — i.e.,  at  the 
time  of  the  longest  day  of  the  year — in  which  case  we 
should  be  dealing  ^dth  the  summer  or  northern  solstice  ;  or 
of  the  shortest  day  of  the  year,  if  dealing  with  the  winter  or 
southern  solstice. 

As  we  deal  with  higher  latitudes,  we  gradually  increase  the 
amplitude,  until,  if  we  go  as  far  as  the  latitude  of  the  Xorth 
Cape,  the  sun  at  the  summer  solstice,  as  everybody  knows, 
has  no  amplitude  either  at  rising  or  setting,  because  it  passes 
clear  above  the  horizon  altogether,  and  is  seen  at  midnight. 

F 


66  THE    DA  WX    OF    ASTRONOMY.  [Cu..  vi. 

These  are  the  conditions  which  will  define  for  us  a 
solstitial  solar  temple.  We  see  the  amplitude  of  the  temj^le 
must  vary  with  the  latitude  of  the  place  where  it  is  erected. 

But  the  temples  directed  to  the  sun  at  an  equinox  will 
be  directed  to  an  amplitude  of  0  :  that  is,  they  will  point 
E.  or  W.,  and  this  will  be  the  case  in  all  latitudes. 

The  orientation  of  a  temple  directed  to  the  sun  at  neither 
the  solstices  nor  the  equinoxes  will  have  an  amplitude  less  than 
the  solstitial  amplitude  at  the  place. 

As  a  matter  of  fact,  as  I  shall  show  in  the  sequel,  some 
of  the  temples  recognised  as  temples  of  the  sun  in  the  in- 
scriptions are  of  this  latter  class. 


CHAPTER  VII. 

METHODS    OF    DETERMINING    THE    ORIEXTATIOX   OF    TEMPLES. 

This   brings   us   at   once   to    a   practical   point.      It    will    be 


asked,   How  can  such  an   inquiry  be  prosecuted  ? 
the  amplitudes  ef  the  temples  be  determined  ? 


How  can 


AZIMUTH  COMPASS. 


Xotliing   is    easier.      An   azimuth   compass   is  all   that    is 
necessary  for  all  but  the  most  accurate  inquiries. 

The  azimuth  compass  is  an  instrument  familiar  to  many; 
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SECTION  OP  AZIMUTH   COMPASS. 

A.  needle  and  card  ;  p.  prism  ;  s  v,  directrix  or  frame  carrying  a  wire  directed  to  the  object 
and  seen  over  the  prism  while  the  prism  reflects  to  the  eye  the  division  of  the  scale 
underneath  it, 
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it  consists  'of  a  magnetic  needle  fastened  to  a  card  carrying- 
a  circle  divided  into  360°,  which  can  be  conveniently  read 
by  a  prism  when  the  instrument  is  turned  toward  any  definite 
direction  marked  by  a  vertical  wire.  Its  use  depends  upon  the 
fact  that  at  the  same  place  and  at  the  same  time  all  magnetic 
needles  point  in  the  same  direction,  and  the  variation  for 
the  true  north  and  south  direction  is  either  supposed  to  be 
known  or  can  be  found  by  observation. 


THEODOLITE   FOE   DETERMINING  AZIMUTH    AND   ALTITUDES 


A  theodolite  armed  with  a  delicately  hung  magnetic  needle^ 
which  can  be  rotated  on  a  vertical  axis,  will  do  still  better ; 
it  has  first  of  all  to  be  levelled.  There  is  a  little  telescope 
with  which  we  can  see  along  the  line.  When  Ave  wish,  for 
instance,  to  observe  the  amplitude  of  a  temple,  the  theodolite 
is  set  up  on  its  tripod  in  such  a  position  that  we  can  look 
along  a  temple  wall  or  line  of  columns,  etc.,  by  means  of 
tlie  telescope.  We  then  get  a  magnetic  reading  of  the 
direction  after  having  undamped  the  compass ;  this  gives 
the  angle  made  between  tlie  line  and  the  magnetic  north  (or 
south),  as  in  the  azimuth  compass. 

What  we  really  do  by  means  of  such  an  instrument  is  to- 
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determine  the  astronomical  meridian  by  means  of  a  magnetic 
meridian.     Here  some  definitions  will  not  be  out  of  place. 

The  nwridian  (ineridies  =  midday)  of  any  place  is  the  great 
circle  of  the  heavens  which  passes  through  the  zenith  (the 
point  overhead)  at  that  place  and  the  poles  of  the  celestial  sphere. 

The  meridian  line  at  anv  place  is  the  intersection  of  the 
plane  of  the  meridian  with  the  plane  of  the  horizon  at  that 
place,  or,  in  other  words,  it  is  the  line  joining  the  north  and 
south  points.  If  we  have  the  proper  instruments,  we  can 
determine  the  meridian  line  astronomically  at  any  place  by 
one  of  the  following  methods : — 

(1)  If  only  an  approximate  position  is  requii*ed,  the  best 
means  of  determining;  it  is  bv  iixino:  the  direction  of  the  sun  or 
a  star  when  it  has  the  greatest  altitude.  The  instrument  to  be 
used  for  this  purpose  would  be  a  small  theodolite  with,  both  a 
vertical  and  horizontal  circle,  and  provided  also  with  tangent 
screws  to  give  slow  motion  to  each  of  the  circles  as  required. 

By  using  stars  of  both  liigh  and  low  altitudes,  a  greater 
exactness  can  be  obtained,  but,  after  all,  the  method  only  gives 
a  first  approximation,  as  its  weakness  lies  in  the  very  slow 
change  of  altitude  as  the  meridian  is  approached. 

(2)  A  much  more  accurate  method  is  that  of  observing  with 
an  altitude  and  azimuth  insti'ument  the  azimuth  (i.e.,  its  angular 
distance  east  or  west  of  the  north  or  south)  of  a  star  when 
at  the  same  altitude  east  and  west  of  the  meridian.  If  the 
mean  of  the  two  readings  given  by  the  azimuth  cii'cle  be  taken? 
the  resulting  reading  indicates  the  direction  of  the  meridian. 

If  we  employ  the  sun  in  place  of  a  star,  its  change  of 
declination  during  the  interval  between  the  observ^ations  must 
be  taken  into  account. 

(3)  To  find  the  meridian  line  by  means  of  the  pole  star  is  a 
simple  and   accurate  method,  as  a  value  can  be  obtained  at 
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awj  time  at  night  by  a  simple  altitude,  provided  the  time  of 
observation  is  known  J 

If  these  means  of  directly  determining  the  astronomical 
meridian  line  are  not  available,  then  we  have  to  do  it  indirectly 
by  using  the  magnetic  meridian  in  the  first  instance. 

If  we  take  a  magnetic  needle  and  balance  it  liorizontally  on 
a  vertical  pivot,  its  ends  will  be  directed  to  two  points  on  the 
horizon.  By  drawing  a  great  circle  through  these  two  points 
and  the  zenith  point  of  the  place,  we  obtain  the  magnetic  meridian. 

The  magnetic  meridian  line  is  the  intersection  of  the  plane  of 
the  magnetic  meridian  with  the  plane  of  the  horizon.  The 
angle  between  the  astronomical  and  magnetic  meridian  lines  is 
called  the  variation,  E.  or  W.  according  as  the  needle  points  to 
the  W.  or  E.  of  true — that  is,  astronomical — north  at  anv 
particular  place  at  any  particular  time.  The  variation  may 
vary  from  place  to  place,  and  always  varies  from  time  to  time. 

The  bearing  required  has,  in  the  first  instance,  to  be  de- 
termined by  the  instruments  already  referred  to  in  relation  to 
the  magnetic  meridian. 

Having  made  such  an  observation,  the  next  thing  we 
have  to  do  is  to  determine  the  astronomical  or  true  north  ^ 
which  is  the  only  thing  of  value. 

If   the   magnetic  variation   has   been   determined   for   the 

^  For  a  detailed  account  of  the  way  in  which  the  formula  in  use  has  been  obtained,  the 
reader  had  better  turn  to  Vol.  I.,  p.  253,  of  Chauvenet's  "Spherical  and  Practical  Astronomy."' 
If  wc  denote  the  latitude  b^-  <^, 

and  let  p  =  the  star's  polar  distance, 
a=  ,,      „     right  ascension, 
0  =  sidereal  time  of  observation, 
//  =  the  star's  altitude, 
t=  ,,       „     hour  angle  ; 
then,  knowing  that 

(  =  &  -a, 
the  formula  may  be  written  as  follows  : — 

ip  =  h  —p  COS.  t  +  ^  p^  sin.  1"  ain.-t  tan.  /(. 
The    Nautical    Almanac    gives   tables   to   facilitate    the    computations    involved,    but 
greater  exactness  is  obtained  by  direct  computation. 
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region,  we  may  use  a  map.  Such  a  map  as  that  showni 
below  gives  us  the  lines  along  which  in  the  British  Isles 
the  compass  variation  west  of  north  reaches  certain  values. 
From  such  a  map  for  Egypt  we  learn  that  in  1798  a  magnet 
swung   along   a  line  extending  from   a   little  to   the  west  of 


MAGXETIC   MAP  OF  THE  BBITISH   ISLES,  SHOWING  THE  VAKIATIOX  AT 
DIFFERENT  POINTS. 


Cairo  to  the  second  cataract  would  have  had  a  variation  of 
11^°  to  the  west;  in  18 J:-!  of  8^°  to  the  west;  and  at  the 
present  time  the  variation  is  such  that  observations  made 
along  the  same  part  of  the  Nile  valley  will  have  a  variation 
closely  approximating  4^°  to  the  west.      By  means  of  such  a 
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map  it  is  quite  possible  to  get  approximately  the  astronomical 
bearings  of  all  temples  which  were  observed  by  the  French 
in  1798  or  by  the  Germans  in  1844,  or  which  can  be  observed 
in  the  present  day,  provided  always  that  there  is  no  local 
magnetic  attraction. 

If  we  are  not  fortunate  enough  to  possess  such  a  map,  the 
methods  previously  referred  to  for  obtaining  the  astronomical 
north  must  be  employed ;  observing  the  direction  in  which 
the  sun  culminates  at  noon  will  give  us  the  south  point 
astronomically ;  from  observations  of  the  pole  star  at  night  the 
astronomical  north  can  also  be  determined.  From  the  former 
of  these  observations  the  magnetic  variation  is  obtained  with- 
out any  difficulty,  even  in  the  absence  of  accurate  local  time. 
AYhen  this  is  available  other  methods  are  applicable. 

It  is  sad  to  think  how  much  time  is  lost  in  the  investigation 
of  a  great  many  of  these  questions  for  the  reason  that  the 
published  observations  were  made  only  with  reference  to  the 
magnetic  north,  which  is  vastly  different  at  different  places, 
and  is  always  varying.  Few  indeed  have  tried  to  get  at  the 
astronomical  conditions  of  the  problem.  Had  this  been  done 
with  minute  accuracy  in  all  cases,  either  by  the  French  or 
Prussian  Commissions  to  which  I  have  referred,  it  is  perfectly 
certain  that  the  solstitial  orientation  of  Karnak  and  other 
temples,  which  I  shall  have  to  mention,  would  have  been 
long  ago  known  to  all  scliolars. 


CHAPTER    YIII. 

THE    EARLIEST    SOLAR    SHRINES    IN    EGYPT. 

XoT  only  can  an  inquiry  like  that  referred  to  in  the 
previous  chapter  be   prosecuted — it  has  been  prosecuied. 

The  French  and  Prussian  Governments  have  vied  witli 
each  other  in  the  honourable  rivalry  of  mapping  and  de- 
scribing the  monuments.  The  French  went  to  Egypt  at  the 
end  of  the  last  centurv,  while  the  Scientific  Commission  which 
accompanied  the  army,  a  Commission  appointed  by  the 
Institute  of  France,  published  a  series  of  volumes  containing 
plans  of  all  the  chief  temples  in  the  valley  of  the  Nile  as 
far  south  as  Philse. 

In  the  year  1844,  some  time  after  Champollion  had  led 
the  way  in  deciphering  the  hieroglyphics,  we  became  almost 
equally  indebted  to  the  Pinissian  Government,  who  also  sent 
out  a  Commission  to  Eg^'pt,  under  Lepsius,  which  equalled 
the  French  one  in  the  importance  of  the  results  of  the  ex- 
plorations ;  in  the  care  with  Avhich  the  observations  were  made, 
and  in  the  perfection  ^-ith  which  they  were  recorded.  In 
attempting  to  get  information  from  ancient  temples  on  the 
jioints  to  which  I  have  referred,  there  is,  therefore,  a  large 
amount  of  information  available  ;  and  it  is  Avise  to  study 
the  region  round  and  below  Thebes  where  the  information 
is  so  abundant  and  is  ready  to  om*  hand. 

First,  then,  with  regard  to  the  existence  of  solar 
temples.  Dealing  with  the  monumental  evidence,  the  answer 
is  absolutely  overwhelming.  The  evidence  I  bring  forward 
consists  of  that  afforded  by  some  of  the  very  oldest  temples 
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that  we  know  of  in  Egypt.  Among  the  most  ancient  and 
sacred  fanes  was  one  at  Annu,  On,  or  Heliopolis,  which,  the 
tradition  runs,  was  fomided  by  the  Shesu-Hor  before  the  time 
of  Mena ;  Mena,  as  we  have  seen,  having  reigned  at  a  date 
certainly  not  less   than   4000,    and   possibly    5000  years   B.C. 


^^    ''"'       \^'^ iiii>^;c^      ^  \ „„;;j^;.    'w  ^  % 

[^ 1 


PLAN    OF    THE    MOUNDS   AT  ABYDOS.      (From     Marictte.') 

The  Nile  valley  holds  other  solar  temples  besides  that  we 
have  named  at  Heliopolis.  Abydos  was  another  of  the  holiest 
places  in  Egypt  in  the  very  earliest  times. 

Since  the  temples  and   temple  mounds  at  Abydos   can  be 
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better  made  out  than  those  at  Heliopolis,  I  will  take  them 
first.  The  orientations  given  by  different  authors  are  so 
conflicting  that  no  certainty  can  be  claimed,  but  it  is 
possible  that  at  Abydos  one  of  the  mounds  is  not  far  from 
the  amplitude  shown  in  the  tables  for  the  sun  in  the  Nile 
valley  at  sunset  at  the  summer  solstice.  If  this  were  so,  the 
Egyptians  who  were  employed  in  building  the  temple  must 
have  known  exactly  what   they  were  going-  to  do. 

At  Heliopolis,  as  I  have  hinted,  the  matter  is  still  less  cer- 
tain. Almost  every  trace  of  the  temple  has  disappeared,  but  of 
remains  of  temenos  walls  in  1844,  when  the  site  was  studied  by 
Lepsius,  there  were  plenty.  At  Karnak,  where  both  temples 
and  temenos  walls  remain,  we  can  see  how  closely  the  walls 
reflect  the  orientation  of  the  included  temples,  even  when  they 
seem  most  liable  to  the  suggestion  of  spimietrophobia.  I  have 
before  stated  that  the  Egyptians  have  been  accused  of  hating 
every  regular  figure,  and  the  iiTCgular  figures  at  Karnak  are 
very  remarkable  ;  in  the  boundary  walls  of  the  temple  of  Amen- 
Ra  there  are  two  obtuse  angles  ;  round  the  Mut  temple  we  also 
have  walls,  and  there  again  this  hatred  of  similarity  seems  to 
come  out,  for  we  have  one  obtuse  and  one  acute  angle.  But  if 
we  examine  the  thing  a  little  carefully,  we  find  that  there 
is  a  good  deal  of  method  in  this  apparent  iiTcgularity.  The 
wall  of  the  temple  of  Amen-Rfi  is  parallel  to  the  face  of  the 
temple  or  at  right  angles  to  its  length.  One  wall  of  Mut  is 
perfectly  parallel  to  the  face  of  the  temple  or  at  right  angles  to 
the  sphinxes.  And  the  reason  that  we  do  not  get  right  angles  at 
one  end  of  the  wall  is  that  the  walls  of  the  temple  at  Mut  are 
parallel  to  the  chief  wall  of  the  temple  of  Amen-Ra.  Sm-ely  it 
must  be  that,  before  these  walls  were  built,  it  was  understood 
that  there  was  a  combined  worship ;  that  they  stood  or  fell 
together.     One  thing  was  not  attempted  in  one   temple   and 
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anotlier  thing  in  another,  but  the  worship  of  eacli  was  reflected 
in  the  other.  If  this  be  true,  there  was  no  liatred  of  symmetry, 
but  a  definite  and  admirable  reason  why  these  walls  should  be 
built  as  they  were.    , 

With  the  knowledge  we  possess  of  both  temenos  walls  and 
temples  at  Karnak,  and  of  the,  I  may  almost  sa}^,  symbolism  of 


TRUE   NORTH. 


THE   MOUNDS   AND   OBELISK    AT   ANNU. 


the  former,  it  is  fair  to  conclude  that  when  temples  liave  gone 
we  may  yet  get  help  from  the  walls.  The  walls  at  Heliopolis 
are  the  most  extraordinary  I  have  met  with  in  Egypt,  as  may 
be  gathered  from  the  accompanying  reduction  of  Lepsius'  map. 
The  arrow  in  Lepsius'  plan  is  so  wrongly  placed  that  the 
plan  is  very  misleading.  It  follows  from  Captain  Lyons'  obser- 
vations and  my  own  that  the  longest  mound  heads  14°  X.  of  W. 
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to  14° S.  of  E.  within  a  degree;  the  condition  of  the  mounds 
renders  more  accurate  measures  impossible.^ 

It  is  to  be  gathered  from  the  inscriptions  that  the  tem^ile 
within  these  mounds,  now  only  represented  by  its  solitar)' 
obelisk,    w^as   styled    a   sanctuary  or  temple  of  the  sun.^ 

As  the  orientation  of  the  X.  and  S.  faces  of  the  obelisk  is 
13°  X.  of  W.,  the  sun's  declination  must  have  been  11°  N. 
The  times  of  our  year  marked  by  it,  therefore,  were  18th  April 
and  *2J:tli  August.  But  it  must  not  be  forgotten  that  the 
temple  may  have  been  built  originally  to  watch  the  rising  or 
setting  of  a  star  which  occupied  the  declination  named,  and 
possibly,  though  not  necessarily,  at  some  other  time  of  the 
year.     I  shall  return  to  this  subject. 

If  Maspero  and  the  great  authorities  in  Egyptology  are 
right — namely,  that  the  Annu  temple  was  founded  before  4000 
B.C. — the  above  figures  di'ive  us  to  the  conclusion  that  we  have 

^  Since  I  left  Egj-pt,  in  February,  1893,  Captain  Lyons  has  been  good  enough  to  comply 
with  my  request  to  repeat  the  observations.     I  g^ve  the  following  extract  from  his  letter  : — 

••  The  mounds  are  only  within  a  degree,  as  it  is  only  the  genei-al  direction  which  can 
be  taken.         South  mound  old  temenos  wall,  289i°  mag.  bearing  =  19^-  X.  of  W. 
Wall  at  right  angles         ...         189°    mag.  bearing  =  71°    S.  of  W. 

Going  to  the  West  mound  thei*e  are  two  higher  humps  with  an  opening  between  them, 
tons  of  limestone  chips,  sandstone  blocks  with  Rameses  II.'s  name  :  so  that  I  take  this  for 
the  fe-ite  of  the  great  pylon.  It  is  exactly  opposite  the  obelisk,  and  distant,  I  shoidd  guess, 
600  yards.  t;;j^  ^j  ^^  pyjoQ  to  obelisk,  106i°  mag.  bearing  =  16^°  S.  of  E. 
Pole  of  X.  pylon  to  obelisk,  109^°  mag.  bearing  ^=  19i°  S.  of  E. 
So  I  think  probably  the  remaining  obelisk  is  the  northern  one  {ef.  Homer,  ''  PhiL  Trans.," 
MDCCCLV..  pp.  124  and  131),  and  the  temple  axis  was  directed  289^°  mag.  bearing  with 
corr.  5|o=  284°  ^  14°  X.  of  West  true  amplitude." 

-  Amtnemat  I, ,  the  founder  of  the  sanctuary  of  the  sun,  entreats,  after  he  has  begim  the 
great  work  (which  was  not  finished  till  the  time  of  his  son,  TJsertesen],  "  May  it  not  perish  by 
the  vicissitudes  of  time,  may  that  which  is  made  endure  I  "  This  desire  of  a  great  king  which 
has  come  down  to  us  through  the  leathern  roll  now  preserved  at  Berlin,  has  not  been 
fulfilled :  for  of  his  magnificent  stinicture,  built  for  all  etemitj',  nothing  remains  but  the 
obelisk  we  have  seen,  and  a  few  blocks  of  stone  scarcely  worth  mentioning.  The  Persian 
Cambyses  is  unjustly  accused  of  having  destroyed  the  temple  and  city  of  the  sun,  for  the  city 
was  minutely  described  in  detail  long  after  his  time,  and  the  temple  was  still  flourishing  ; 
nay.  many  remains  of  the  sanctuary,  that  have  now  long  since  vanished,  were  described  even 
by  Arab  authors.— EWrs,  "  Egypt,"'  p.  190. 
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in  this  temple  a  building-  which  was  orientated  to  tlie  sim,  not 
at  a  solstice,  some  6000  years  ago. 

So  much  for  two  of  the  places  known  to  be  of  the  highest 
antiquity  in  Egypt.  There  remains  another  locality  supposed 
to  date  from  more  modern  times — I  refer  to  Thebes.  It  is  here 
that  evidence  of  the  most  certain  kind  with  regard  to  the 
solstitial  temples  is  to  be  found. 

At  Karnak  itself  there  are  several  temples  so  oriented,  chief 
among  them  the  magnificent  Temple  of  Amen-Ra,  one  of  the 
wonders  of  the  world,  to  which  a  sj^ecial  chapter  must  Ije  devoted. 
Suffice  it  to  say  here  that  the  amplitude  of  the  point  to  which 
the  axis  of  the  great  temj)le  of  Amen-Ra  points  is  26°  N.  of  W., 
which  we  learn  from  the  table  already  given  is  the  amplitude 
of  the  place  of  sunset  at  the  summer  solstice  in  the  latitude  of 
Thebes.  The  amplitude  of  the  point  to  which  the  axis  of  an 
attached  small  temple  jioints  is  26°  S.  of  E.,  exactly  the  position 
of  sunrise  at  the  winter  solstice. 

It  must  not  be  forgotten  in  this  connection  that  the  Colossi 
of  the  plain  on  the  other  side  of  the  river,  and  the  associated 
temple,  also  face  the  place  of  sunrise  at  the  winter  solstice. 

The  list  of  solar  solstitial  temples,  so  far  probably  traced,  is 
as  follows : — 

Place  and  Temple.  Amplitude.       Declination.  |  Date. 


Kasr  Kerun         '  27°  S.  of  E.  S.  23f 

S.E.         Karnak  (O)  ,  2^'  S.  of  E.  S.  23f 

Temples.     Memnonia  (Avenue  of  Sphinxes)  '  27^°  S.  of  E.  S.  24|° 
(orientation  not  to  |°) 


S.W. 
Temples. 


Erment     27|°  S.  of  W. ,  S.  2 1^' 


N.W.       Karnak  (Q.K) 26F  K  of  W.    N.  231° 

Temples.  I  Karnak  (U)  27^  N.  of  W.    N.  24^ 


1 


80 


THE    DA]yX    OF    ASTRONOMY 


[Chai'.  YIII. 


We  have  seen  that  it  did  not  require  any  great  amount  of 
astronomical  knowledge  to  determine  either  the  moment  of  the 
solstice  or  the  moment  of  the  equinox.     The  most  natural  thing 


PLAN  OF  MEMPHIS.      (_Ffom  Lepsliis.} 


to  begin  with  was  the  observation  of  the  solstice,  for  the  reason 
that  at  the  solstice  the  sun  can  be  watched  day  after  day  getting 
more  and  more  north  or  more  and  more  south  until  it  comes  to 
a  standstill.     But  for  the  observation  of  the  equinox,  of  course. 
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tlie  sun  is  moving  most  rapidly  eitlier  north  or  south,  and 
therefore  it  would  be  more  difficult  to  determine  in  those 
days  the  exact  moment. 


EAST   AXD   WEST   PTBAMIDS   AXD  TEMPLES   AT   UIZEU.      (^FroiH  Le^giu*.') 


We  next  come  to  the  question  as  to  whether  any  buildings 
were  erected  from  an  equinoctial  point  of  view — that  is, 
buildings  oriented  east  and  west. 

Nothing  is  more  remarkable  than  to  go  from  the  description 
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and  the  plans  of  such  temples  as  we  have  seen  at  Abydos,  Annu, 
and  Karnak,  to  regions  where,  apparently,  the  thought  is  totally 
and  completely  different,  such  as  we  find  on  the  Pyramid 
Plains  at  Gizeh,  at  Memphis,  Tanis,  Sais,  and  Bubastis. 
The  orientation  lines  of  the  German  surveyors  show  beyond 
all  question  that  the  pyramids  and  some  of  the  temenos  walls 

at  the  places  named  are 
just  as  true  to  tiie  sun- 
rising  at  the  equinoxes 
as  the  temples  referred 
to  at  Karnak  were  to  the 
sun-rising  and  setting  at 
the  solstices,  and  the 
Sphinx  was  merely  a 
mysterious  nondescript 
sort  of  thing  wdiich  was 
there  watching  for  the 
rising  of  the  sun  at  an 
equinox,  as  the  Colossi 
of  the  plain  at  Thebes  were  watching  for  the  rising  of  the  sun 
at  the  winter  solstice. 

Further,  the  temples  at  Gizeli,  instead  of  being  oriented  to 
the  north-west  and  to  the  south-east,  are  just  as  truly  oriented 
to  the  east  and  west  as  the  Pyramids  themselves.  We  have 
either  Temples  of  Osiris  pointing  to  the  sunset  at  the  equinox, 
or  temples  of  Isis  pointing  to  the  sunrise  at  the  equinox,  but  in 
either  case  built  in  relation  to  the  Pyramids.  As  an  indication 
of  the  importance  of  the  considerations  with  which  we  are  now 
dealing,  I  may  mention  that  it  is  suggested  by  them  that  the 
building  near  the  Sphinx  is  really  a  crypt  of  a  temple  of  Isis 
or  Osiris.  I'his  is  a  view  which  may  cliange  the  ideas  generally 
held  with  regard  to  its  age  to  the  extent  of  something  like  a 


TEMPLE  AND  TEMENOS  WALLS   OF   TANIS. 
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thousand  years.  It  has  been  imagined  that  it  was  at  least  one 
thousand  vears  okler  than  the  second  Pvramid:  but  if  it  be 
uUimately  proved  that  this  is  really  a  temple  of  Isis  or  Osiris, 
then  since  it  was   built  in  just  as  strict  relation  to  the  side 
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TESIPLE   AND   TEMEXOS   WALLS   OF  SAIS   (SA-EI^AGER).      (^Fri>m   Lep*iu*.^ 


of  the  Pyramid  as  the  temple  near  the  P}'ramid  was  to  its  centre, 
both  temples  were  most  probably  built  at  the  same  time  as  the 
Pyramid  itself.  However  this  may  be,  the  important  tiling 
is  that  wlien  we  pass  from  Thebes,  and  possibly  Abydos,  to 
the    Pyramids    at    ^lemphis,    to    Sais   and  Tanis,    we    find   a 


<:  1 


Chap,  vm.]  THE    XILE-RISE    AT    THE    SOLSTICE.    "^  ^^  85 

solstitial  orientation  changed  to  an  equinoctial  one.  There  is 
a  fundamental  change  of  agronomical  thought. 

I  confess  I  am  impressed  by  this  distinction ;  from  the 
astronomical  point  of  view  it  is  so  fundamental  that  almost 
a  difPerence  of  race  is  required  to  explain  it.  I  say  this  ad- 
visedly, although  I  know  creed  can  go  a  great  way.  because 
among  these  earlv  peoples  their  astronomy  was  chiefly  a  means 
to  an  end.  It  was  not  a  storv  of  abstract  conceptions,  or  the 
mere  expression  of  interesting  facts  whether  used  for  religious 
purposes  or  rtot.  The  end  was  a  calendar,  of  festivals  and 
holydays  if  you  will,  but  a  calendar  which  would  allow  their 
tillage  and  harvest  to  prosper. 

Now,  it  is  almost  impossible  to  suppose  that  those  who 
worshipped  the  sun  at  the  solstice  did  not  begin  the  year  at  the 
solstice.  It  is,  of  course,  equally  diflicult  to  believe  that  tho.se 
who  preferred  to  range  themselves  as  equinoctials  did  not  begin 
the  year  at  an  equinox.  Both  these  practices  could  hardly  go 
on  in  the  case  of  the  same  race  in  the  same  country,  least  of  all 
in  the  valley  where  an  annual  inundation  marked  the 
solstice. 

I  shall  show  subsequently  how  the  rise  of  the  Nile,  wliich 
took  place  at  Jhe  summer  solstice,  not_jinly  dominated  the 
industry,  but  the  astronomy  and  religion  of  Egypt ;  and  I  was 
much  interested  in  hearing  from  my  friend  Dr.  Wallis  Budge 
that  the  rise  of  the  Tigris  and  Euphrates  takes  place  not  far 
from  the  spring  equinox.  This  may  have  dominated  the 
Babylonian  calendar  as  efFectually  as  the  date  of  the  Xile-rise 
dominated  the  Egyptian.  If  so,  we  have  a  valuable  hint  as  to 
the  origin  of  the  equinoctial  cult  at  Gizeh  and  elsewhere, 
which  in  all  probability  was  interpolated  after  the  non- 
equinoctial  worship  had  been  first  founded  at  Annu,  Abydos, 
and  possibly  Thebes. 


CHAPTER    IX. 

OTHER    SIMILAR    SHRINES    ELSEWHERE. 

The  observations  which  have  been  made  in  Babylonia  are 
very  discordant  among  themselves,  and  at  present  it  is  im- 
possible to  say,  from  the  monuments  in  any  part' of  the  region 
along  the  Tigris  valley,  whether  the  temples  indicate  that  the 
solstices  were  familiar  to  iho  Babylonians. 

The  ancient  cities  which  have  so  far  been  excavated  and 
the  modern  names  of  the  sites  are  as  follows  : 


Nineveh 

= 

Kouyunjik. 

Babylon 

= 

Birs  Nimriul. 

Culah 

= 

Nimrud. 

Erech 

— 

Warka. 

Ur  of  the  Chaldees 

= 

Mukeyyer. 

Ashur 

= 

Kalat  Sherkat 

Duv  Sar- 

'inu 

— 

Khorsabad. 

Let  us  take,  for  instance,  the  region  in  the  valley  near  where 
the  Upper  Zab  joins  the  main  stream.  We  gather  from  the 
map  published  in  1867  by  Place, ^  that  Nimrud,  the  modern 
Calah,  is  near  the  junction,  while  the  mounds  of  Kouyunjik, 
Mosul,  and  Khorsabad,  representing  the  ancient  Dur  Sarginu, 
are  to  the  north  (36°  N.  latitude).  There  are  two  other 
mounds  shown  on  the  map  at  Djigan  and  Tel  Hakoab. 

Now,  by  inspection  it  is  quite  clear  that  none  of  the  mounds 
except  that  of  Nimrud  lie  east  and  west.  It  becomes  import- 
ant, therefore,  to  determine  their  orientation  ;  but,  alas  !  this  is 

^  "  Ninive  et  I'Assyrie,"  par  Victor  Place.     Imprimerie  Iniperiale,  18G7. 
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nearlv  impossible  with  the  sole  exception  of  Khorsabad,  for  no 
measures  appear  to  have  been  made. 

At  fii'st  sight  the  matter  seems  more  hopeful  in  the  case  of 
Khorsabad,  for  we  have  not  only  the  plans  of  Place,  but  those 
of  Botta  and  Flandin.^  The  plans  seem  oriented  with  care,  so 
far  as  the  existence  of  a  compass  direction  is  concerned — for 
that  is  present  while  it  too  often  is  lacking  in  such  produc- 
tions— but  in  neither  series  is  it  stated  Avhether  X.  means 
true  or  magnetic  north. 

Both  observers  noted  a  well-marked  temple  facing  N.E., 
and  also  an  "  observatory."  About  the  temple  there  can  be 
no  mistake,  for  the  fair- way  of  the  light  to  it  is  carefully 
preserved,  and  there  is  a  flight  of  wide  steps  on  the  north- 
east side  of  it. 

Place  gives  the  orientation  37°  X.  of  E.  in  one  plan  and 
39°  in  another.  Botta  and  Flandin  give  3 1^°  in  one  plan  and 
32°  in  another  I  Xow,  the  change  in  the  magnetic  variation 
between  1849  and  1867  will  not  explain  this  difference,  nor 
indeed  can  it  be  accounted  for  by  supposing  that  the  magnetic 
north  is  in  question  in  one  set  of  plans  and  the  true  north  in 
the  other ;  "^  and  it  is  clear  that  no  perfectly  certain  conclusion 
can  be  aiTived  at  till  tliis  work  has  been  done  over  again.  But 
it  is  known  that  M.  Flandin  was  a  skilled  surveyor,  and  we 
have  the  remarkable  fact,  that  if  we  take  his  value,  ive  have  tJie 
amplitmle  of  the  fnin  at  the  summer  solstice  in  the  latitude  of 
Kineveh  ! 

1  "  Monument  de  Ninive,"  par  Botta  and  Flandin.     Imprimerie  Xationale.  18i9. 
-  From   a  magnetic  chart   which   has   been   prepared    for    me    by    the    kindness    of 
Captain    Creak,   R.N.,  F.K.S.,   of    the    Hydrographic   Department  of   the  Admiralty,   it 
seems  that  the  variation  at  Nineveh  and  Babylon  may  be  taken  as  follows  : — 

Nineveh.  Babylon. 

1800         ...  8°25'W.  ...  ...  8'2.VW. 

1900         ...  0°  ...  ...  0^  25   W. 

The   values    for    intermediate  dat*s   may   be   roughly   arrived   at    by    an   interpolation 
curve 
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I  certainly  think  the  temple  may  be  accepted  as  a  solstitial 
solar  temple  provisionally ;  and  if  so,  the  question  is  raised 
whether  the  structures  in  Assyria,  supposed  to  be  oriented  so 
that  the  angles  face  the  cardinal  points,  are  not  all  of  them 
oriented  to  the  sun  at  a  solstice  or  to  some  other  heavenly 
body.  Certainly  we  must  have  more  definite  measures  before 
the  statement  generally  made  can  be  accepted  as  final. 

When  we  leave  Assyria  we  find  other  countries,  it  is  true 
still  farther  afield,  in  which  the  existence  of  solstitial  temples 
of  a  great  antiquity  of  foundation  is  fully  recognised. 

The  great  temple  of  the  sun  at  Pekin  is  oriented  to  the 
winter  solstice.  The  ceremonials  which  take  j^lace  there  are 
thus  described  by  Edkins : — 

"  The  most  important  of  all  the  State  observances  of  Cliina  is  the  sacrifice  at 
the  winter  solstice,  performed  in  the  open  air  at  the  south  altar  of  the  Temple 
of  Heaven,  December  21st.  The  altar  is  called  Nan-Tan,  'south  mound,'  or 
Yuenkieu,  '  round  hillock ' — both  names  of  the  greatest  antiquity. 

"  Here  also  are  offered  prayers  for  rain  in  the  eai'ly  summer.  The  altar  is 
a  beautiful  marble  structure,  ascended  by  twenty-seven  steps,  and  ornamented 
by  circular  balustrades  on  each  of  its  three  terraces.  There  is  another  on  the 
north  side  of  somewhat  smaller  dimensions,  called  the  Ch'i-ku-t'an,  or  altar  for 
prayer  on  behalf  of  grain.  On  it  is  raised  a  magnificent  triple-roofed  circular 
structure  99  feet  in  height,  which  constitutes  the  most  conspicuous  object 
in  the  tout  ensemble,  and  is  that  which  is  called  by  foreigners  the  Temple  of 
Heaven.  It  is  the  hall  of  prayer  for  a  propitious  year,  and  here,  early  in  the 
spring,  the  prayer  and  sacrifice  for  that  object  are  prosecuted.  These  structures 
are  deeply  enshrined  in  a  thick  cypress  grove,  reminding  the  visitor  of  the 
custom  which  formerly  prevailed  among  the  heathen  nations  of  the  Old  Testa- 
ment, and  of  the  solemn  shade  which  surrounded  souie  celebrated  temples  of 
ancient  Greece." 

The  Temple  of  Heaven  is  thus  described  : — 

"  The  south  altar,  the  most  important  of  all  Chinese  religious  structures, 
has  the  following  dimensions:  It  consists  of  a  triple  circular  terrace,  210 
feet  wide  at  the  base,  150  in  the  middle,  and  90  iit  the  top.  In  these, 
notice  the  multiples  of  three  :  3x3  =  9,  3x5=1 5,  3x7=21.  The 
heights    of   the   three    terraces,    upper,     middle,    and     lower,    are    5-72    feet, 
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6*23  feet,  and  5  feet  respectively.  At  the  times  of  sacrificing,  the  tablets 
to  heaven  and  to  the  Emperor's  ancestors  are  placed  on  the  top ;  they 
are  2  feet  o  inches  long,  and  5  inches  wide.  The  title  is  in  gilt  letters ; 
that  of  heaven  faces  the  south,  and  those  of  the  ancestors  east  and 
west.  The  Emperor,  with  his  immediate  suite,  kneels  in  front  of  the 
tablet  of  Shang-Ti  and  faces  the  north.  The  platform  is  laid  with  marble 
^ones,  forming  nine  concentric  circles  ;  the  inner  circle  consists  of  nine 
stones,  cut  so  as  to  tit  with  close  edges  round  the  central  stone,  which 
is  a  perfect  circle.  Here  the  Emperor  kneels,  and  is  surrounded  tii"st  by 
the  circles  of  the  ten-aces  and  their  enclosing  walls,  and  then  by  the 
circle  of  the  horizon.  He  thus  seems  to  himself  and  his  court  to  be  in 
the  centre  of  the  universe,  and  turning  to  the  north,  assuming  the  attitude 
of  a  subject,  he  acknowledges  in  prayer  and  by  his  position  that  he  is 
inferior  to  heaven,  and  to  heaven  alone.  Round  him  on  the  pavement  are 
the  nine  circles  of  as  many  heavens,  consisting  of  nine  stones,  then  eighteen, 
then  twenty-seven,  and  so  on  in  successive  multiples  of  nine  till  the  square 
of  nine,  the  favourite  number  of  Chinese  philosophy,  is  reachetl  in  the 
outermost    circle  of  eighty-one  stones. 

"  The  same  symbolism  is  carried  throughout  the  balustrades,  the  steps, 
and  the  two  lower  terraces  of  the  altar.  Four  flights  of  steps  of  nine 
each  lead  down  to  the  middle  terrace,  where  are  placed  the  tablets  to 
the  spii-its  of  the  sun,  moon,  and  stars  and  the  year  god,  Tai-sui.  The 
sun  and  stars  take  the  east,  and  the  moon  and  Tai-sui  the  west :  the 
stars  are  the  twenty-eight  constellations  of  the  Chinese  zodiac,  borrowed 
by  the  Hindoos  soon  after  the  Christian  era,  and  called  by  them  the 
Naksha-tras :    the   Tai-sui  is  a  deification  of  the  sixty -year  cycle."  ^ 

We  find,  then,  that  the  most  important  temple  in  China 
is  oriented  to  the  winter  solstice. 

To  mention  another  instance.  It  has  long  been  known  that 
Stoneheng-e  is  oriented  to  the  rising  of  the  smi  at  the  summer 
solstice.  Its  amplitude  instead  of  being  26°  is  40°  N.  of  E.  ; 
with  a  latitude  of  51°,  the  26°  azimuth  of  Thebes  is  represented 
by  an  amplitude  of  40°  at  Stonelienge. 

The  structure  consists  of  a  double  circle  of  stones,  with 
a  sort  of  naos  composed  of  large  stones  facing  a  so-called 
avenue,   which  is  a  sunken  way  between  two  parallel  banks. 

^  "Journeys  in  North  China,"  Williamson.     Vol.  II.,  chap.  xvi..  by  Edkins.  p.  2.'53. 
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This  avenue  stretches  away  from  the  iiaos  in  the  direction 
of  the  solstitial  sunrise. 

But  this  is  not  all.  In  the  avenue,  but  not  in  the  centre 
of  its  width,  there  is  a  stone  called  the  "  Friar's  Heel,"  so 
located  in  relation  to  the  horizon  that,  according  to  Mr. 
Flinders  Petrie,^  who  has  made  careful  measurements  of  the 
whole  structure,  it  aligned  the  coming  sunrise  from  a  point 
behind  the  naos  or  trilithon.  The  horizon  is  invisible  at  the 
entrance  of  the  circle,  the  peak  of  the  heel  rising  far  above 
it ;  from  behind  the  circles  the  peak  is  below  the  horizon. 
Now,  from  considerations  which  I  shall  state  at  length  further 
on,  Mr.  Petrie  concludes  that  Stonehenge  existed  2000  b  c. 
It  must  not  be  forgotten  that  structures  more  or  less  similar 
to  Stonehenge  are  found  along  a  line  from  the  east  on  both 
sides  of  the  Mediterranean.- 

It  will  be  seen  that  the  use  of  the  marking  stone  to  indicate 
the  direction  in  which  the  sun  will  rise  answers  exactly  the 


STONEHENGE,    FROM    THE    KORTH. 

'"Stonehenge:    Plans,  Descriptions,  and  Theories,"  1880,  p.  20. 
-Ferguson  :  "  RikJo  Stone  Monuments," 
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same  purpose  as  the  long  avenue  of  majestic  columns  and 
pylons  in  the  Egyptian  temples.  In  both  cases  we  had  a 
means  of  determining  the  commencement  and  the  succession 
of  years; 


Sonth-West. 


North-East. 


STONEHESGE    RESTORED. 


Hence,  just  as  surely  as  the  temple  of  Karnak  once  pointed 
to  the  sun  setting  at  the  summer  solstice,  the  temple  at  Stone - 
henge  pointed  nearly  to  the  sun  rising  at  the  summer  solstice. 
Stonehenge,  there  is  little  doubt,  was  so  con.structed  that  at 
sunrise  at  the  same  solstice  the  shadow  of  one  stone  fell  exactly 
on  the  stone  in  the  centre ;  that  observation  indicated  to  the 
priests  that  the  Xew  Year  had  begun,  and  possibly  also  fires 
were  lighted  to  flash  the  news  through  the  country.  And  in 
this  way  it  is  possible  that  we  have  the  ultimate  origin  of 
the  midsummer  fires,  which  have  been  referred  to  by  so  many 
authors.^ 

We  have  thus  considered  solstitial  temples  scattered  wideh' 
over  the  earth's  surface  far  from  the  Nile  Valle}-. 

'  See  especially  "  ITie  Golden  Bough,"  by  J.  G.  Fraaer,  for  the  midsummer  and  Beltaine  fires. 
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We  may  now  return  to  the  equinoctial  temples  which  can 
still  be  traced  to  the  N.E.  of  that  valley — the  chief  ones  being 
those,  remains  of  which  still  exist  at  Jerusalem,  Baalbek,  and 
Palmyra,  where  stone  was  available  for  the  temple  builders. 
These  temples  were  apparently  as  perfectly  squared  to  the 
equinox  as  the  Pyramids  at  Gizeh.  I  will  take  tlie  temple  of 
Jerusalem  first,  as  its  history  is  more  complete  than  that  of 
the  others. 

We  learn  from  the  works  of  Josephus  that  as  early  as 
Solomon's  time  the  temple  at  Jerusalem  was  oriented  to  the 
east  with  care ;  ^  in  other  words,  the  temple  at  Jerusalem  was 
parallel  to  the  temple  of  Isis  at  the  Pyramids ;  it  was  open  to 
the  east,  closed  absolutely  to  the  west.  In  plan,  as  we  shall 
see,  it  was  very  like  an  Egyptian  temple,  the  light  from  the 
sun  at  the  equinox  being  free  to  come  along  an  open  passage, 
and  to  get  at  last  into  the  Holy  of  Holies.  We  find  that  the 
direction  of  the  axis  of  the  temple  shows  the  existence  of  a  cult 
connected  with  the  possibility  of  seeing  the  sun  rise  at  either 
the  spring  or  the  autumn  equinox. 

All  the  doors  being  opened,  the  sunlight  wovdd  penetrate 
over  the  high  altar,  where  the  sacrifices  were  offered,  into  the 
very  Holy  of  Holies,  which  we  may  remember  was  only  entered 
by  the  high  priest  once  a  year ;  it  could  h^ve  done  that  twice 
a  year,  but  as  a  matter  of  fact  it  was  only  utilised  once  ; 
whereas  at  Karnak  the  priest  would  only  go  into  the  Holy  of 
Holies  once  a  year,  because  it  was  only  once  illuminated  by 
the  sun  in  each  year. 

There  is  evidence,  too,  that  the  entrance  of  the  sunlight  on 
the  morning  of  the  spring  equinox  formed  part  of  the  cere- 
monial. The  priest  being  in  the  naos,  the  worshippers  outside, 
with  their  backs  to  the  sun,  could  see  the  high  priest  by  means 

1  "  Antiquities,"  b.  8,  c.  4,  p.  401,  Whiston's  edition. 
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of  the  sunlight  reflected  from  the  jewels  ^  in  his  garments,  thus 
referred  to  by  Josephus  : — 

"  I  will  now  treat  of  what  I  befoie  omitted — the  garment  of  the  high 
priest,  for  he  [Moses]  left  no  room  for  the  evil  practices  of  [false]  prophets  ; 
but  if  some  of  that  sort  shonld  attempt  to  abuse  the  Divine  authority,  lie 
left  it  to  God  to  be  present  at  His  sacrifices  when  He  pleased,  and  when  He 
pleased  to  be  absent.  And  he  was  willing  this  should  be  known,  not  to 
the  Hebrews  only,  but  to  those  foreigners  also  who  were  there.  For  as  to 
those  stones,  which  we  told  you  before,  the  high  priest  bare  on  his  shoulders, 
which  were  sardonyxes  (and  I  think  it  needless  to  describe  their  feature, 
they  being  known  to  everybody),  the  one  of  them  shined  out  ichen  God 
teas  jjresent  at  their  sacrifices.'-  I  mean  that  which  was  of  the  nature  of 
a  button  on  his  right  shoulder,  bright  rays  darting  out  thence,  and  being 
seen  even  by  those  who  were  most  remote ;  which  splendour  yet  wa-s  not 
before  natural    to  the  stone." 

Josephus^  states  that  the  mii*aculous  shining  of  the 
jewels  ceased  two  hundred  years  before  his  time,  ''God 
having  been  displeased  at    the  transgression  of  His  laws." 

This  remark  of  Josej^hus  quite  justifies  the  assumption  that 
the  effect  of  sunlight  on  the  priest's  jewels  formed  part  of  the 
ceremonial,  and  in  this  w^ay.  In  the  earliest  times  there  is 
no  doubt  that  the  equinoctial  temples  were  solar  temples 
pure  and  simple,  and  the  rising  sun  would  always,  in  fine 
weather,  shine  into  them  at  the  equinox,  which,  while  they 
were  used  as  solar  temples,  marked  New  Year's  Day.  The 
influence  of  the  later  Babylonian  astronomy,  however,  at 
length  replaced  the  sun  by  the  moon,  and  the  year  Avould 
commence,  not  at  the  equinox,  but  by  a  new  or  a  full  moon 
near  the  equinox.  If  either  of  these  happened  at  the  equinox, 
well  and  good  ;  but  if  not,  then  the  sun's  declination  might  be 
widely  different  from  0° — it  might  amount  roughh-  to  10° 
either  N.  or  S. — and  under  these  circumstances,  as  the  amplitude 

1  Josephus,  '•  Antiquities"  III.,  c.  8,  §  9.  -  The  italics  are  mine— J.  N.  L. 

3  »  Antiquities  "  III.,  c.  8,  §  I>. 
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would  be  greater,  the  sun's  light  could  not  enter  the  temple  at 
all  at  the  date  of  the  feast.  More  tlian  this,  a  mistake  of  a 
month  might  l)e  made,  or  a  question  of  old  style  and  new 
style  might  come  in,  and  that  of  course  would  make  matters 
worse.  In  this  way,  then,  the  withdrawal  of  the  sunlight 
from  the  temple  at  Jerusalem  admits  of  being  astronomically 
explained. 

It  seems  Inghly  probable  that  the  temple  in  question 
was  built  on  a  Phenician  foundation,  for  some  of  the  stones 
exceed  38  feet  in  length  and  weigh  90  tons.^  This  remark 
is  suggested  by  the  fact  that  at  Baalbek  or  Heliopolis,  to 
which  I  next  direct  attention,  the  most  ancient  and  most 
massive  part  of  the  structure  is,  in  all  probability,  of  Phenician 
origin.  To  give  an  idea  of  its  massiveness,  which  is  almost 
more  than  Egyptian,  it  may  be  stated  that  there  are  three 
stones  each  about  61  feet  long,  13  feet  high,  and  13  feet 
thick.  There  are  smaller  stones  used  in  the  filling  in,  of 
the  same  heiglit  and  thickness,  and  30  feet  long.-  These 
form  the  western  wall  of  tlie  original  naos  or  of  its  support. 

Here  the  orientation  is  due  E.^  When  we  come  to 
Palmyra,  we  find  also  another  temple  to  the  equinoctial 
sun ;  but  here  the  sunset,  and  not  the  suiu'ise,  is  in  question 
— the  temple  faces  due  west. 

In  the  whole  problem,  then,  of  orientation  as  I  liave  had  to 
present  it,  and  as  it  now  stands,  we  seem  for  the  moment  to  be 
face  to  face  with  two  very  remarkable  and  strange  things ;  so 
strange  that  the  argument  may  appear  far-fetched  and  worth- 
less,  since   we   are   landed    in    a   region    ap})arently  very  far 

1  Warren  :  "  Underground  Jerusalem." 

-  Acosta,  in  his  "History  of  Indies,'"  lib.  vi.,  p.  -l-j'.),  quoted  Ijy  Maurice  ("  Observations 
Connected  with  Astronomy  and  Ancient  History  and  Ruins  of  Babylon  ").  states  that 
some  of  the  stones  in  the  Mexican  temples  to  sun  and  moon  measure  38  feet  by  18  feet 
by  6  feet. 

^  See  "Palmyra  and  Baalbek."     R.  AVood,  1827.      Plates. 
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removed  from  our  modem  habits  of  thought.  But  is  this 
really  so  ?  I  assume  the  personification  or  the  deification  of  the 
sun :  I  shall  subsequently  have  to  include  the  stars  ;  I  indicate 
special  orientations  of  buildings  devoted  to  the  worship  of 
the  sun  at  one  time  of  the  vear  or  another.  But  realh'  both 
these  things,  though  they  seem  improbable,  have  been  carried 
down  to  om*  own  day,  quite  independently  of  any  question 
relating  to  Egypt.  There  is  nothing  new  about  them  at 
all,  and  there  is  nothing  really  strange.  AYhen  we  go  into  an 
observatory  we  think  nothing  of  turning  our  telescope  towards 
Venus,  or  Jupiter,  or  Mars.  Here  we  have  the  deification  of 
the  planets.  It  is  perfectly  true  that  this  relioious  treatment  of 
tlie  planets  is  not  of  our  own  day :  we  have  inherited  it  from 
the  Greeks  through  the  Latins ;  but  we  do  not  think  it  at  all 
extraordinary  that  a  planet  should  be  called  Venus  or  Jupiter. 
Thus  we  of  to-day  are  completely  in  touch  with  the  old 
f]gy})tians,  except  that  the  Egyptians  were  wiser  in  their 
generation,  and  looked  after  the  sun  at  fixed  points  in  the  vear 
and  the  constant  stars  instead  of  the  variable  planets. 

Then,  again,  take  the  question  of  orientation.  This  is,  after 
all,  one  which  survives  among  oiu'selves.  All  our  churches  are 
more  or  less  oriented,  which  is  a  remnant  of  old  sun-worship.^ 
Any  church  that  is  properly  built  to-day  will  have  its    axis 

'  On  this  point  I  gather  the  following  information  from  the  article  "Orientation"  in 
the  '•  Grand  Dictionnaire  Fniversel  du  19  Sieele,"  by  M.  Pierre  Larousse  : — "From  the  fifth 
centnry  to  the  time  of  the  Renaissance,  the  orientation  of  churches  was  generally  carried  out. 
The  mystical  reasons  furnished  hy  the  sacred  writers — according  to  St.  John  of  Damascus 
and  Cassiodorus — were  that  Jesus  on  the  Cross  had  His  face  turned  towards  the  West,  hence 
Christiims  during  prayer  must  turn  to  the  East  to  see  it.  Further,  in  the  sjicred  writings 
Jesus  is  (ailed  the  Eiist  (Orieus  ex  alto).  Again,  Chiistians  hope  to  see  Christ  descending  in 
the  East  on  the  last  day.  Finally,  the  faithful  when  turning  to  the  East  during  prayer 
establish  a  difference  between  themselves  and  the  Jews  tind  heretics,  for  the  Jews  when 
praying  turn  West,  and  certain  heretics  South,  and  others  Xorth,  hence  the  htathen  said 
they  were  sun-worshippeis."  In  the  ninth  century  there  was  a  stiong  protest  against 
orientation.  Catholic  churches  were  built  any  way,  and  it  was  s»id,  "  Xiiitc  orcinus  ad  cmnem 
paiit'iii  quia  I)et(»  uhiqtie  eat.'^ 
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pointing-  to  the  rising  of  the  sun  on  the  Saint's  Day,  i.e.,  a 
church  dedicated  to  St.  John  ought  not  to  be  parallel  to  a 
church  dedicated  to  St.  Peter.  It  is  true  that  there  are  some- 
times local  conditions  which  prevent  this ;  but  if  the  architect 
knows  his  business  properly  he  is  unhappy  unless  he  can  carry 


West. 


East. 


PLAN    OF    ST,    PETER'S    AT    ROME,    SHoWi.NG     LHE    DOOR    FACING    THE    SUNRISE. 

out  this  old-world  tradition.  But  it  may  be  suggested  that  in 
our  churches  the  door  is  always  to  the  west  and  the  altar  is 
always  to  the  east.  That  is  perfectly  true,  but  it  is  a  modern 
practice.  Certainly  in  the  early  centuries  the  churches  Avere 
all  oriented  to  the  sun,  so  that  the  light  fell  on  the  altar  through 
the  eastern  doors  at  sunrise.  The  late  Gilbert  Scott,  in  his 
*'  Essay  on  Church  Architecture,"  gives  a  very  detailed  account 
of  these  early  churches,  which  in  this  respect  exactly  resembled 
tlie  Egyptian  temples. 

In  regard  to  old  St.  Peter's  at  Rome,^  we  read  that  ''  so 
exactly  due  east  and  west  was  the  Basilica  that,  on  the  vernal 
equinox,  the  great  doors  of  the  porch  of  the  quadriporticus  were 
thrown  o^^en  at  sunrise,  and  also  the  eastern  doors  of  the  church 
itself,  and  as  the.  sun  rose,  its  rays  passed  through  the  outer 

1  See  Builder,  Jan.  2,  1S92. 
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doors,  then  through  the  inner  doors,  and,  penetrating  straight 
through  the  nave,  illuminated  the  High  Altar."  The  present 
church  fulfils  the  same  conditions. 

]3ut  we  have  between  our  own  churches  and  the  Egyptian 
temples  a  link  in  the  chain  which  has  just  been  magnificently 
completed  by  Mr.  Penrose  by  his  study  of  the  Greek 
temples.  These  interesting  results  will  occupy  us  in  a  later 
chapter. 


CHAPTER   X. 

THE    SOLAR    TEMPLE    OF    AMEN-RA    AT    KARNAK. 

So  much  liaving  been  premised  concerning  the  early  temple- 
worship  of  the  sun  in  Egypt  and  the  adjacent  countries, 
and  the  survival  of  some  of  the  ideas  connected  wdth  it 
down  to  our  own  day,  I  next  propose  to  describe  the 
finest  Egyptian  solar  temple  which  remains  open  to  our 
examination — that    of    Amen-Ril  at  Karnak. 

Of  the  chief  solar  temples  referred  to  in  a  previous 
chapter,  two  have  passed  away ;  even  the  orientation  of  the 
one  at  Heliopolis  I  was  only  able  to  determine  by  the  mounds, 
assHming  them  to  bear  the  same  relation  to  the  temple  as  other 
momids  do,  and  the  remaining  obelisk. 

The  temple  at  Abydos  is  also  a  mound  ;  but  in  the  case  of 
the  temple  of  Amen-Ra  at  Thebes  the  case  is  different :  instead 
of  being  a  mere  heap,  the  orientation  of  which  is  obtainable  only 
by  the  general  lie  of  the  remains,  this  temple  is  still  in  such 
preservation  that  Lepsius  in  the  year  1844  could  give  us  a 
large  number  of  details  about  it,  and  locate  the  position  of 
the  innumerable  courts.  Its  orientation  to  the  solstice  we  can 
claim,  as  I  hope  to  be  able  to  show,  as  an  early  astronomical 
observation.  So  it  is  quite  fair  to  say  that,  many  thousand 
years  ago  at  all  events,  the  Egyptians  were  perfectly  familiar 
with  the  solstices,  and  therefore  more  or  less  fully  with  the 
yearly  path  of  the  sun. 

This  temple  of  Amen-Rii  is  beyond  all  question  the  most 
majestic  ruin  in  the  world.     There  is  a  sort  of  stone  avenue  in 
the  centre,  giving  a  view  towards  the  north-west,  and  this  axis 
H   2 
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is  something  like  five  hundred  yards  in  length.     The  wliole 
object  of  the  builder  of  the  great  temj^le  at  Karnak — one  of  the 

most  soul-stirrin": 

temples  which 
have  ever  been 
conceived  or  built 
by  man — was  to 
preserve  that  axis 
absolutely  open ; 
and  all  the  won- 
derful lialls  of 
columns  and  the 
like,  as  seen  on 
one  side  or  other 
of  the  axis,  are 
merely  details ;  the 
point^being  that 
the  axis  shouTdnbe 
absolutely~"]ppen^ 
straight,  and  true. 
The  axis  was  di- 
rected towards  the 
hills  on  the  west 
side  of  the  Nile, 
in  which  are  the 
tombs  of  the 
kings.  From  the 
external  pylon  the 
South-eastern  out- 
look through  the 
ruins    shows    the 
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the  temple,  and  we  see  at  the  very  extremity  of  the  central 
line  a  gateway  nearly  six  hundred  yards  away.    This  belonged 
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to  a  temple  pointing'  towards  the  south-east.  There  were 
really  two  temples  in  the  same  line  back  to  back,  the  chief  one 
facing"  the  sunset  at  the  summer  solstice,  the  other  probably  the 
sunrise  at  the  winter  solstice.  The  distance  which  separates 
the  outside  entrances  of  both  these  temples  is  greater  than 
that  from  Pall  Mall  to  Piccadilly  ;  the  great  temj^le  covers 
about  twice  the  area  covered  by  St.  Peter's  at  Rome,  so  that 
the  whole  structure  was  of  a  vastness  absolutely  unap23roached 
in  the  modern  ecclesiastical  world. 

Some  Egyptian  temples  took  many  tens  of  years  to  build ; 
the  obelisks,  all  in  single  blocks,  were  brought  for  hundreds  of 
miles  down  the  Nile.  The  building  of  a  solar  temple  like 
that  of  Amen-Ra  meant  to  the  Egyptians  a  very  serious  under- 
taking indeed. 

Some  of  the  structural  details  are  of  a  very  curious  nature, 
while  the  general  arrangement  of  the  temple  itself  is  no  less 
extraordinary.  First,  with  regard  to  the  temple  axis.  It  seems 
to  be  a  general  rule  that  from  the  entrance -pylon  the  temple 
stretches  through  various  halls  of  different  sizes  and  details, 
until  at  last,  at  the  extreme  end,  what  is  called  the  Sanctuary, 
Naos,  Adytum,  or  Holy  of  Holies,  is  reached.  The  end  of  the 
temple  at  which  the  pylons  are  situated  is  open,  the  other  is 
closed.  These  lofty  pylons,  and  even  the  walls,  are  some- 
times covered  with  the  most  wonderful  drawings  and  hiero- 
glyphic figures  and  records.  Stretching  in  front  of  the  pylons, 
extending  sometimes  very  far  in  front,  are  rows  of  sphinxes. 
This  principle  is  carried  to  such  an  extent  that  in  some  cases 
separate  isolated  gates  have  been  built  right  in  front  and 
exactly  in  the  alignment  of  the  temple. 

From  one  end  of  the  temple  to  the  other  we  find  the  axis 
marked  out  by  narrow  apertures  in  the  various  pylons,  and 
many  walls  with  doors  crossing  the  axis. 
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Ill  the  temple  of  Amen-Ra  there  are  17  or  18  of  these 
apertures,  limiting  the  light  which  falls  into  the  Holy  of 
Holies  or  the  Sanctuary.     This  construction  gives  one  a  very 


KUINS  OF  DOOR  AT  ENTRANCE  OF  THE  SAXCTUART. 


definite  impression  that  every  part  of  the  temple  was  built  to 
subserve  a  si)ecial  object,  viz.,  to  limit  the  llglit  which  fell  on 
its  front  into  a  narrow  beam,  and  to  carry  it  to  the  other 
extremity  of  the  temple — into  tlie  sanctuary,  so  that  once  a. 


THE  OBELISKS  NEAR  THE  OLDEST  PART    OF  THE  TEMPLE  OF  AMEX-RA  AT 
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3^ear  when  the  sun  set  at  the  solstice  the  light  passed  without 
interruption  along  the  whole  length  of  the  temple,  finally 
illuminating  the  Sanctuary  in  most  resplendent  fashion  and 
striking  the  Sanctuary  wall.  The  wall  of  the  Sanctuary 
opposite  to  the  entrance  of  the  temple  was  always  blocked. 
There  is  no  case  in  which  the  beam  of  light  can  pass  absolutely 
through  the  tem2)le. 

The  point  was  to  provide  an  axis  open  at  one  end  and 
absolutely  closed  at  the  other,  the  open  courts  being  only 
found  toAvards  that  end  towards  which  the  temple  opened, 
the  other  end  being  all  but  absolutely  dark  and  quite  blocked 
up  at  the  extremity. 

These  sunlight  effects  were  fully  appreciated.  Referring  to 
the  obelisks  erected  by  Queen  Hatshepset  as  a  monument 
to  her  father  Amen,  an  inscription  at  the  base  of  one  of  these 
says,  "  They  are  seen  an  endless  number  of  miles  off:  it  is  a 
flood  of  shining  splendour  when  the  sun  shines  between  the  two  ; "  ^ 
and  again,  "  The  sun's  disc  shines  between  them  as  when  it 
rises  from  the  horizon  of  heaven."  ' 

Passing  from  the  temple  at  Karnak  to  others  in  a  better 
state  of  preservation,  we  can  gather  that  the  part  of  the  axis 
furthest  from  the  entrance  was  covered,  so  that  in  the  penetralia 
there  Avas  only  a  dim  religious  light.  The  entrance  is  also,  as 
it  were,  guarded  by  a  massive  exterior  pylon,  as  in  the  more  or 
less  modern  temple  of  Edfil.  This,  again,  reduces  the  light 
in  the  interior. 

It  is  easy  to  recognise  that  these  arrangements  bear  out 
the  idea  of  an  astronomical  use  of  the  temple. 

First  of  all  we  know  that  the  temple  was  directed  to  the 
place  of  the  sun's  setting ;  and  if  the  Egyptians  wished  to  lead 

J  Brugsch,  "  Egypt,"  p.    1 74. 

-  Inscription  south  side  of  obelisk  quoted  in  "  Kccords  of  the  Past,"  Vol.  XII.  (Letter  from 
("apt.  Lyons). 


INNER    COURT    AND    SANCTUARY    AT    EDFU. 
{From  a  Photograph  by  the  Author.) 
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the  narrow  shaft  of  light  which  was  bound  to  enter  tlic  temple, 
since  it  was  directed  to  the  sunset,  they  would  have  contrived 
the  very  system  of  gradually  narrowing  doors  which  we  have 
found  to  be  one  of  the  special  features  of  the  temple. 

The  doors  were  considered  as  very  important — and  no 
wonder.  In  the  account  given  of  lliothmes  III.'s  restoration  of 
the  temple  of  Amen-Ra,  we  read  that  after  the  building  had  been 
constructed  in  a  ''j)Osition  corresponding  to  the  four  quarters 
of  heaven  "  the  great  stone  gateways  were  erected. 

''  The  first  liad  doors  of  real  acacia  wood  covered  with 
plates  of  gold,  fastened  with  black  bronze  and  iron." 

Then  came  a  propylon  (Bekhen)  with  three  other  gates 
connected  with  it  covered  with  plates  of  copper,  and  the 
sacrifices  were  brought  through  these. ^ 

This  idea  is  strengthened  by  considering  the  construction  of 
the  astronomical  telescope.  Although  jthie_JEgyptians  knew 
nothing  about  telescopes,  it  would  seem  thatuthey  had  tli^  same 
problem  before  them  Avhich  we  solve  by  a  special  arrangement 
in  the  modern  telescope — they  wanted  to  keep  the  light  pure, 
and  to  lead  it  into  their  sanctuary  as  we  lead  it  to  the 
eyepiece.  To  keep  the  light  that  passes  into  the  eyepiece 
of  a  modern  telesco2:)e  pure,  we  have  between  the  object-glass 
and  the  eyepiece  a  series  of  what  are  called  diaphragms  ;  that  is, 
a  series  of  rings  right  along  the  tube,  the  inner  diameters  of 
the  rings  being  greatest  close  to  the  object-glass,  and  smallest 
close  to  the  eyepiece ;  these  diaphragms  must  so  be  made  that 
all  the  light  from,  the  object-glass  shall  fall  upon  the  eyepiece, 
without  loss  or  reflection  by  the  tube. 

These  apertures  in  the  pylons  and  separating  walls  of 
Egyptian  temples  exactly  represent  the  diaphragms  in  the 
modern  telesco2)e. 

1  Brugsch,  "Egj-pV'p.  177. 
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What  then  was  the  real  use  of  these  j^ylons  and  these 
diaphragms?  It  was  to  keep  all  stray  light  out  of  the 
carefully  roofed  and  darkened  Sanctuar}- ;  but  why  was  the 
Sanctuary  to  be  kept  in  darkness  ? 

The  first  point  that  I  wish  to  make  is  that  these  temples — 
whatever  view  maybe  entertained  with  regard  to  their  worship 
or  the  ceremonial  in  them — were  undoubtedly  constructed 
among  other  reasons  for  the  purpose  of  obtaining  an  exact 
observation  of  the  precise  time  of  the  solstice.  The  priests 
having  this  power  at  their  disposal,  would  not  be  likely  to 
neglect  it,  for  they  ruled  by  knowledge.  The  temples  were, 
then,  astronomical  observatories,  and  the  first  observatories 
that  we  know  of  in  the  world. 

If  we  consider  them  as  horizontal  telescopes  used  for  the 
purpose  I  have  suggested,  we  at  once  understand  the  long  axis, 
and  the  series  of  gradually  narrowing  diaplu'agms,  for  the 
longer  the  beam  of  light  used  the  greater  is  the  accuracy  that 
can  be  obtained. 

Independently  of  ceremonial  reasons — there  is  a  good  deal 
to  be  said  imder  that  head — it  is  quite  clear  that  the  darker  the 
sanctuary  the  more  obvious  will  be  the  patch  of  light  on  the  end 
wall,  and  the  more  easily  can  its  position  be  located.  It  was 
important  to  do  this  on  the  two  or  three  days  near  the  solstice, 
in  order  to  get  an  idea  of  the  exact  time  at  which  the  solstice 
took  place.  We  find  that  a  narrow  beam  of  sunlight  coming 
through  a  narrow  entrance  some  500  }ards  awa}'  from  the  door 
of  the  Holy  of  Holies  would,  provided  the  temple  were, 
properly  orientated  to  the  solstice,  and  pro^dded  the  solstice 
occurred  at  the  absolute  moment  of  sunrise  or  sunset  according 
to  Avhieh  the  ti?mple  Avas  being  utilised,  practically  flash  into 
the  sanctuary  and  remain  there  for  about  a  couple  of  minutes, 
and   then   pass  away.     The  flash   would  be  a    crescendo  and 
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diminuendo,  but  the  whole  thing  would  not  last  above  two 
minutes  or  thereabouts,  and  might  be  considerably  reduced  by  an 
arrangement  of  curtains.  Supposing  the  solstice  did  not  occur 
at  the  precise  moment  of  sunrise  or  sunset,  and  provided  the 
Egyptians  by  any  means  whatever  were  able  to  divide  the  days 
and  the  nights  into  more  or  less  equal  intervals  of  time,  two  or 
three  observations  of  the  sun  rising  at  the  solstice  on  three 
different  mornings,  or  of  the  sunset  at  the  solstice  on  three 
different  evenings,  would  enable  a  careful  observer  to  sa}^ 
whether  the  solstice  had  occurred  at  the  exact  moment  of 
sunrise  or  sunset,  or  at  some  interval  between  two  successive 
sunrises  or  sunsets,  and  w^iat  that  interval  was. 

We  may  conclude  that  there  was  some  purpose  of  utility 
to  be  served,  and  the  solar  temples  could  have  been  used 
undoubtedly,  among  other  things,  for  determining  the  exact 
length  of  the  solar  year. 

I  now  come  to  my  next  point,  which  is  that  here  we  have 
the  true  origin  of  our  present  means  of  measuring  time ;  that 
our  year  as  we  know  it  was  first  determined  in  these  Egyptian 
temples  and  by  the  Egyptians.  The  magnificent  burst  of 
the  light  at  sunset  into  the  sanctuary  Avould  show  that  a  new 
true  solar  year  was  beginning.  It  so  happens  that  the  summer 
solstice  was  the  time  when  the  Nile  began,  and  still  begins,  to 
rise ;  so  that  in  Egypt  the  priests  were  enabled  to  determine, 
year  after  year,  not  only  the  length  of  the  year,  but  the  exact 
time  of  its  commencement.  This,  however,  they  apparently 
kept  to  themselves,  for  the  year  in  use,  called  the  vague  year, 
began  at  different  times  of  the  true  year  through  a  long 
cycle,  as  I  shall  show  in  subsequent  chapters. 

If  the  Egyptians  wished  to  use  the  temple  for  ceremonial 
purposes,  the  magnificent  beam  of  light  thrown  into  the  temple 
at  the  sunset  hour  would  give  them  opportunities    and  even 
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suggestions  for  so  doing;  for  instance,  they  might  place  an  image 
of  the  god  in  the  sanctuary  and  allow  the  light  to  flash  upon 
it.  "We  should  have  a  "  manifestation  of  Ra  "  with  a  vengeance 
during  the  brief  time  the  white  flood  of  sunlight  fell  on  it ;  be 
it  remembered  that  in  the  di-y  and  clear  air  of  Egypt  the  sun 
casts  a  shadow  five  seconds  after  the  first  little  point  of  it  has 
been  seen  above  the  horizon.  So  that  at  sunrise  and  sunset 
in  Egypt  the  light  is  very  strong,  and  not  tempered  as  with  us. 
They  did  this :  we  not  only  find  the  exact  allocation  of  words 
"  the  manifestation  of  Ra,"  but  what  happened  is  described. 
One  of  the  inscriptions  relating  to  the  manifestation  of  Ra  has 
been  translated  by  De  Rouge  as  follows  :  — 

"  II  vint  en  passant  vers  le  temple  de  Ra ;  il  entra  dans  le  temple  en 
adoraut  (deux  fois).  Le  i^er-heb  [celebrant]  invoqua  (celui  qui)  repousse  les 
plaies  du  roi  ;  il  remplit  les  rites  de  la  porte ;  il  prit  le  seteb,  il  se  puritia  par 
I'encens ;  il  tit  une  libation  ;  il  apporta  les  tleurs  de  Ilabenhen  [a  part  of  the 
temple] ;  il  apporta  le  parfum  (?).  II  monta  les  degi-es  vers  I'adytum  grand, 
pour  voir  Ra  dans  Habenben ;  lui-meme  se  tint  seul ;  il  poussa  le  verrou ;  il 
ouvrit  les  portes ;  il  vit  son  pere  Ra  dans  Habenben  ;  il  venera  la  barque  de 
Ra  et  la  barque  de  Turn.  II  tira  les  portes,  et  posa  la  terre  sigillaire  (qu'il) 
scella  avec  le  sceau  du  roi.  Lui-meme  ordoune  aux  pretres,  '  J'ai  place  le 
sceau  ;  que  n'entre  pas  qvielqu'un  dedans  de  tout  roi  qui  se  tiendra  (la).'  "  ^ 

In  the  quotation  the  apparatus  of  doors  is  referred  to,  and 
it  is  not  difficult  to  understand  that  by  a  particular  arrangement 
of  them  it  would  be  easily  possible  to  allow  the  flash  which 
lighted  up  the  image  of  the  god  to  be  of  very  brief  diu-ation. 
Remember  that  the  sanctuary  was  dark,  that  the  king  stood 
with  his  back  to  the  pylon  (and  therefore  to  the  sun).  Under 
these  circumstances^  to  an  excited  imagination  it  would  be  the 
god  himself  and  not  his  image  which  a2:>peared.  Ma.spero- 
adduces   much    evidence   to   show  that   the   priests  were  not 

1  "  Chiestomathie  Egyptienne,"  De  Rouge,  iii..  p.  60. 
-  "  Egyptian  Ai"cha?ology,'  English  edition,  p.  105. 
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above  pious  frauds  even  in  the  worship  connected  witli  the 
Hoty  of  Holies : — 

"  The  shrines  [in  the  sanctuary]  are  little  chapels  of  wood  or  stone,  in 
which  the  spirit  of  the  deity  was  supposed  at  all  times  to  dwell,  and  which 
on  ceremonial  occasions  contained  his  image.  The  sacred  Larks  were  built 
after  the  model  of  the  Bari,  or  boat  in  which  the  sun  performed  his  daily 
course.      The    shrine    was    placed    amidships  of  the  boat  and  covered  with    a 

veil  or  curtain,  Ho  conceal  its  contents    from    all    spectators We  have 

not  as  yet  discovered  any  of  the  statues  employed  in  the  ceremonial,  but  we 
know  what  they  were  like,  what   part   they    played,    and   of   what    materials 

they    were    made.      They  were  animated They  spoke,  moved,  acted — 

not    metaphorically,    but    actually Interminable    avenues    of    sphinxes, 

gigantic  obelisks,  massive  pylons,  halls  of  a  hundred  columns,  mysterious 
chambers  of  perpetual  night — in  a  word,  the  whole  Egyptian  Temple  and  its 
dependencies  were  built  by  way  of  a  hiding-place  for  a  performing  puppet, 
of  which  the  wires  Vere  worked  by  a  priest." 

In  an  inscription  which  covers,  according  to  Brugsch, 
an  entire  wall  near  the  Holy  of  Holies  in  the  temple  of 
Amen-lva  it  is  stated  that  a  beautiful  harp,  inlaid  with  silver 
and  gold  and  precious  stones,  on  which  to  sing  the  praises 
of  the  god,  statues  of  the  god  himself,  and  numerous  gates 
(Selkhet)  with  locks  of  copper  and  dark  bronze,  to  protect 
the  Holy  of  Holies  from  intrusion,  were  among  the  gifts  to 
the  priests.^ 

Thothmes  III.,  in  his  account  of  his  embellishments  at 
Karnak,  says  of  the  statues  of  the  gods  and  of  their  secret 
place  (possibly  the  Adytum)  that  they  were  "  more  glorious 
than  what  is  created  in  heaven,  more  secret  than  the  place  of 
the  abyss,  and  more  [invisible]  than  what  is  in  the  ocean.' 

^  Brugsch,  "Egypt,"  p.  174.  -  l^rugsch,  op.  c'lt.,  p.  18". 
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CHAPTER    XI. 

THE   AGE   OF   THE   TEMPLE   OF   AMEN-RA  AT   KARNAK. 

If  it  be  accepted  that  the  arguments  abeady  put  forward 
justify  us  in  regarding  the  temple  of  Amen-Ka  as  a  solstitial 
solar  temple,  we  are  brought  face  to  face  with  the  fact  that  if 
it  be  of  any  great  antiquity  its  orientation  should  be  sucli 
that  it  will  no  longer  receive  the  light  of  the  setting  sun 
at  the  summer  solstice  along  its  axis. 

This  results  from  the  fact  that  there  is  a  slow  change 
in  what  is  called  the  obliquity  of  the  ecliptic — that  is,  the 
angle  between  the  plane  of  the  earth's  equator  and  the  plane 
of  the  ecliptic ;  this  change  is  brought  about  by  the  attraction 
of  the  other  planetary  bodies  affecting  the  plane  of  the 
ecliptic.  If  these  planes  approach  each  otlier,  the  obliquity  will 
be  reduced ;  the  present  obliquity  is  something  like  23°  27' ; 
we  know  that  5,000  B.C.  it  Avas  24°  22',  nearly  a  degree  more. 
A  difference  of  1°  means,  then,  a  difference  of  time  of  about 
seven  thousand  years.  It  may  go  down  to  something  below 
21°.  Since  the  obliquity  has  been  decreasing  for  many 
thousand  years,  a  temple  dii-ected  to  the  rising  or  setting  sun 
at  the  solstice  some  thousands  of  years  ago  had  a  greater 
amplitude  than  it  requires  now. 

It  will  be  readily  undei-stood  that  if  the  orientation  of  the 
temple  and  the  height  of  the  hills  towards  which  it  points  be 
acciu:ately  known,  knowing  also  the  precise  obliquity  of  the 
ecliptic  at  different  epochs,  we  have  an  astronomical  means  of 
determining  the  date  of  the  original  foundation  of  the  temple, 
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supposing,  of  course,  that  it  was  founded  to  observe  the 
solstice. 

But  before  I  go  into  these  matters  it  is  essential  that  the 
evidence  of  Egyptologists  should  be  considered.  Very  for- 
tunately for  us  in  these  inquiries  the  temple  of  Amen-Ra  is 
one  of  those  most  carefully  studied  by  Mariette,  so  that  the 
dernier  mot  of  the  archaeologist  is  at  our  disposal. 

Mariette,  in  his  magnificent  memoir  on  Karnak,^  surpassed 
liimself  in  the  care  and  sagacity  which  he  displayed  in 
endeavouring  to  fix  dates  for  the  various  structures  in  that 
wonderful  tem^^le-field,  and  among  them  the  various  parts  of 
the  temple  of  Amen-Ra. 

In  his  maps,  to  which  I  now  refer,  each  part  of  the 
temple  is  coloured  according  to  the  supposed  date  of  its 
building.  He  points  out  first  of  all  that  the  inscriptions  on  the 
walls  must  be  disregarded,  as  they  could  have  been  put  there 
at  any  date  after  the  temples  were  built.  On  this  point 
I  quote  Mariette's  own  words: — " 

"  Les  couleurs  marquees  sur  le  plan  servent  a  indiquer,  an  moyeii  de  la  legende 
explicative  placee  en  marge,  les  epoques  diverses  de  la  construction  des  temples 
et  de  leurs  parties.  Quelques  mots  d'explication  sont  ici  necessaires.  Un  rnur 
porte  les  cartouches  de  Menephtah  ;  mais  il  peut  avoir  ete  construit  deux-cent- 
cinquante  ans  plus  tot  par  Thoutmes  III.  Les  epoques  de  la  decoration  ne  sont 
ainsi  pas  toujours  les  Epoques  de  la  construction.  Pour  avoir  les  epoques  de  la 
decoration,  il  ne  s'agit  que  de  regarder  les  murs  et  les  inscriptions  dont  ils  sont 
converts.  Pour  avoir  les  epoques  de  la  construction,  tout  un  travail  de  con- 
frontation, de  comparaison,  est  necessaire.  II  faut  s'assurer  si  les  memes  mains 
qui  ont  construit  le  mur  I'ont  decore  ;  dans  le  cas  contraire,  il  faut  faire  inter- 
venir  I'archeologie  dans  toutes  les  branches  de  cette  science  qui  touchent  a 
I'observation  des  lieux,  au  mode  de  construction,  a  I'agencement  des  pierres,  au 
choix  et  k  I'appareillage  des  materiaux." 

Taking  the  temple  in  its  generality,  he  finds  that,  so  far  as 
his  inquiries  had  carried  him,  parts  were  certainly  built  at  a 

1  "  Karnak.     Jitudc  topographiquc  et  arolu-ologiquc." 
-  Mariette,  op,  cit.,  text,  i\  2. 
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time  as  ancient  as  the  twelfth  dynasty — say  24:00  or  3000  B.C., 
according  to  the  authority  in  these  matters  that  we  may 
prefer. 

Then  again  we  have  dates  given  and  indications  of  kings 
through  the  eighteenth  and  nineteenth  dynasties,  and  then 
again  on  to  the  times  of  the  Ptolemies. 

In  such  an  inquiry  we  must  have  archaeological  dates  on 
which  we  can  rely.  In  the  date  assigned  to  the  time  of  Men  a 
by  various  Egyptologists  we  find  a  '  difference  of  nearly — in 
fact,  rather  more  than — a  thousand  years  in  our  authorities. 
In  the  twelfth  dynasty  we  find  a  difference  of  five  hundred 
years ;  but  in  the  later  dynasties,  such  as  the  eighteenth,  the 
difference  is  reduced  in  some  cases  to  ten  years  or  so.  So  that 
in  the  later  dynasties  we  know  pretty  well  what  time  is  in 
question.     We  are  therefore  on  firm  ground. 

The  first  point  to  which  I  wish  to  call  attention  is  that 
according  to  Mariette  the  building  dates  change  along  the  open 
axis  of  the  temple.  From  photographs  I  took  when  in  Egypt 
I  fouAd  reason  to  believe  that  the  direction  of  the  axis  has 
been  slightly  changed  at  the  west  end. 

If  we  refer  to  the  plan  of  the  temple,  the  point  of  import- 
ance to  us  in  our  present  inquiry  has  relation  to  the  circum- 
stances connected  with  the  buildings  of  the  temple  itself.  We 
have  in  the  outer  court  to  the  north-west  certain  pillars  which 
were  built  by  one  of  the  Ethiopian  kings.  These  I  mark  I ,  I 
(see  page  118).  There  is  the  temple  M,  built  by  Rameses  III., 
according  to  Mariette.  There  are  walls  with  columns,  nuirked 
2,2,  built  by  the  twenty-second  dynasty,  north  and  south  of  this 
outer  court ;  and  then  there  is  the  temple  L  in  the  outer  court,- 
supposed  to  have  been  built  by  Seti  II.  The  western  part  of 
the  temple,  therefore,  is  of  no  high  antiquity.  To  find  this  we 
have  to  go  some  200  yards  to  the  south-east.  Near  the  central 
I  2 
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portion  of  the  temple  (marked  4)  there  are  traces  of  tlie 
twelftli  or  possibly  the  eleventh  dynasty.  What  existed  then 
might  have  been  a  shrine  with  nothing  to  the  north-west  or 
south-east  of  it. 

This  seems  almost  to  have  been  its  condition  at  the  time  of 
Thothmes  III.  even. 

According  to  an  inscrijotion  quoted  by  Brugsch,^  "  The 
king  (Thothmes  III.)  found  it  in  the  form  of  a  brick  building, 
in  a  very  dilapidated  condition,  being  a  Avork  of  his  pre- 
decessors. The  king  with  his  own  hand  performed  the  solemn 
laying  of  the  foundation  stone  for  this  monument." 

From  this  point,  indeed,  the  temple  seems  to  have  extended 
in  both  directions — that  is,  north-west  and  south-east — the 
sanctuary  being  thrown  back  to  the  eastward  and  pylons  added 
to  the  westward. 

It  follows  from  the  above  very  brief  sketch  that  the  original 
orientation  of  the  original  shrine  is  to  be  gathered  from  the 
walls  towards  the  centre  of  the  present  ruins. 

Let  us  agree  to  this.  The  Egyj)tologist  already  gives  us 
eleventh-dynasty  time,  say  2500  B.C.  for  a  part  of  the  existing 
temple. 

Let  us  now  pass  to  the  astronomical  problem.  Lepsius  and 
others  have  measured  the  amplitude  of  this  part  of  the  temple. 
It  is  given  as  26°  or  26°  30'  N.  of  W. 

When  there  I  measured  the  height  of  iha  opposite  hills 
(near  the  tombs  of  the  kings)  roughly  at  2^°.  If  we,  therefore, 
deal  with  the  amplitude,  considering  the  height  of  the  hills  as 
2J°,  we  find  that,  as  the  horizon  was  above  the  sea  horizon  and 
the  sun  travels  down  an  inclined  j^atli  from  south  to  north,  it 
would  meet  the  hill  sooner  than  the  sea  horizon ;  the  apparent 
amplitude  would,  therefore,  be  less  than  the  true  one,  so  that 

^  "  History  "  p.  17o. 
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we  get  an  amplitude  of  25^  instead  of  26°.  and  if  we  correct 
that  for  refraction  we  get  25^°. 

Let  us  take  the  lower  amplitudes.  We  can  construct  the 
following  table : — 

With    present    obliquity    23''     30'    we     have    at    Thebes, 

lat.  'ly  40'  amplitude  on  horizon  (sun's  centre)  ...  ...  26^ 

Cori-ected  for  refraction  ...  ...  ...  ...  ...  26"   30' 

The  amplitude  behind  hill,  2i^  high,  will  be  ...  ...  2-5' 

Making  correction  for  refraction        ...  ...  ...  ...  25"  5' 

So  that,  taking  the  lowest  amplitude,  the  temple  axis  points 
almost  1"  too  much  to  the  north. 

I  have  already  mentioned  that  the  pliotogi*aphs  I  had  taken 
of  the  temple  axis  towards,  and  from  the  outside  of,  the 
Ptolemaic  pylon  indicated  a  twist  in  the  temple  axis.  This  was 
a  question  that  in  the  absence  of  accurate  measurements  could 
only  be  determined  by  an  actual  observation  of  the  solstice. 

This  being  so,  I  begged  the  intervention  of  Col.  Sir  Colin 
Scott-Moncrieff,  the  Under  Secretary  of  State  of  the  Public 
Works  Department  in  Egypt,  to  detail  one  of  his  officers  to 
make  observations  of  the  summer  solstice  of  1891.  He  was 
good  enough  to  accede  to  my  request,  and  I  proceed  to  give 
extracts  from  the  report  of  the  officer  in  question,  Mr.  P.  J.  G. 
Wakefield,  to  Mr.  Allan  Josej^h,  the  Director  of  Works  and 
Irrigation : — 

"  In  accordance  with  instructions  received,  I  made  the  following  observa- 
tions at  Karnak  on  June  21st,   1891  : — 

"I  found  that  the  points  which  I  have  marked  A,  C,  D  on  the  photographic 
plan  (being  the  centres  of  the  Pylon  of  Rame.ses  I.,  the  Pylon  of  Thothmes  I., 
and  the  shiine  or  stmctuary  of  Philip  III.  of  Macedon(.?)  respectively)  were  all 
in  a  straight  line.  B  is  a  point  midway  between  the  only  two  opposite  pillars 
of  which  the  bases  are  intact  (one  set  up  by  Rameses  I.,  and  the  other  by 
Seti  I. ),  and  was  very  nearly  in  line ;  probably  the  true  centre  between  the 
]>illars  (which  is  difficult  to  obtain)  would  be  e.xaetly  so.  The  centre  of  the  Great 
Pylon  (Ptolemaic)  is  not  in  line  at  all  with  these  points,  thei'e  being  1'  difference 


118  THE    DAWN    OF    ASTROXOMY 

SOUTH-EAST. 


[Chah.  XI. 


•  2 

• 

10 

« 

G 

NORTH-WEST. 

PLAN    OF   THE   TEMPLK   OF   AMEN-RI,    SHOWING    THE 
POINTS   REFERRED   TO   IN  THE   PRESENT   CHAPTER. 


between  D  A  prolonged  and 
A  E ;  I  therefore  accepted  the 
line  13  C  A  as  the  true  axis. 

"  From  an  inspection  made 
on  June  20th,  it  appeared  to  me 
that  the  setting  sun  would  not 
be  visible  from  any  of  the  points 
indicated  by  Professor  Norman 
Lockyer.  I  therefore  placed  the 
theodolite  at  A.  I  regret  to  say 
that  my  above  supposition  was 
correct,  as  even  from  A  I  was 
only  able  to  see  a  portion  of  the 
setting  sun,  the  remainder  being 
hidden  behind  the  south  wall  of 
the  Great  Pylon.  I  obtained, 
however,  one  reading,  the  right 
limb  at,  as  nearly  as  I  could 
judge,  the  moment  of  impact  of 
the  sun's  diameter  with  the  hill." 

Of  the  measures  given 
the    most    important    are 
the    angle    between    the 
axis  of  the  temple  looking 
south-east  from  A  and  the 
north    point    116°  23' 40" 
(amplitude     26"  23')     and 
the  angle  between  the 
top  of  the  hills  and  the 
horizontal      2°  36' 20".^ 
These  measures,  there- 
fore,  entirely  justified 
the  result  of  the  calcula- 
tions I  have  before  given, 

'  Nissen  in  his  important  memoir 
does  not  refer  to  this  hill ;  his  con- 
clusions, therefore,  are  not  absolutely 
justified  by  the  facts  as  he  states  thcin. 
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and  prove  that  the  interval  of  over  5000  years  is  suflBicient  to 
cause  us  to  detect  the  change  in  the  obliquity  of  the  ecliptic 
by  this  method  of  observing  the  sunset  at  a  solstice  wdth  an 
instrument  built  on  so  large  a  scale. 

Taking  the  orientation  as  26°,  and  taking  hills  and  refraction 
into  consideration,  we  find  that  the  true  horizon  sunset 
amplitude  would  be  27°  30'.  This  amplitude  gives  us  for 
Thebes  a  declination  of  2J:°  18'. 

This  was  the  obHquity  of  the  ecliptic  in  the  year  3700 
B.C.,  and  this  is  therefore  the  date  of  the  foundation  of  the 
shrine  of  Amen-Ra  at  Karnak,  so  far  as  we  can  determine  it 
astronomically  with  the  available  data ;  but  about  these  there 
is  still  an  element  of  doubt,  for,  so  far  as  I  leani,  the  recent 
magnetic  readings  have  not  been  checked  by  asti-onomical 
observations. 


CHAPTER   XII. 

THE   STARS— THEIR  RISINGS  AND  SETTINGS. 

From  what  has  been  stated  it  is  not  too  much  to  assume 
that  the  Egyj)tians  observed,  and  taug'ht  people  iQ__observe, 
the  smi  on  the  liorizon._ 

This  being  so,  the  chances  are  that  at  first  they  would 
observe  the  stars  on  the  horizon  too,  both  stars  rising  and 
stars  setting ;  this  indeed  is  rendered  more  probable  by  the 
very  careful  way  in  which  early  astronomers  defined  the 
various  conditions  under  which  a  star  can  rise  or  set,  always, 
be  it  well  remembered,  in  relation  to  the  sun. 

It  must  not  be  forgotten  that  the  ancieiits  had  no  telescojoes, 
and  had  to  use  their  horizon  as  the  only  scientific  instrument 
wliich  they  possessed.  They  s^^oke  of  a  star  as  rising  or 
setting  cosmically,  achronically,  or  heliacally. 

The  cosmic  rising  meant  that  the  star  rose,  and  the  cosmig 
setting  nieant  that  the  star  set,  at  the  same  moment  as  tlie 
sun — that  is,  that  along  the  eastern  horizon  we  should  see 
the  star  rising  at  the  moment  of  sunrise,  or  along  the  western 
liorizon  a  star  setting  at  the  moment  of  the  sun  setting ;  but 
unless  certain  very  obvious  precautions  were  taken  it  is  clear 
that  neither  the  rising  nor  the  setting  star  Avould  be  seen,  in 
consequence  of  the  presence  of  daylight.  The  achronical  rising 
or  setting  is  different  from  the  cosmic  in  this  respect — that 
we  have  the  star  rising  when  tlie  sun  is  setting,  or  setting 
when  the  sun  is  rising.  Finally  we  have  tlie  heliacal 
rising  and  setting;   that  is  taken  to  be  that  the  star  appeared 
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in  the  morning'  a  little  in  advance  of  the  sunrise,  or  set  at 
twilight  a  little  later  than  the  sun. 

It  is  quite  clear  that  if  we  observe  a  star  rising  in  the 
dawn,  it  "will  get  more  and  more  difficult  to  observe  the  nearer 
the  time  of  sunrise  is  approached.  Therefore,  what  the 
ancients  did  was  to  determine  a  time  before  sunrise  in  the 
early  dawn  at  which  the  star  could  be  very  obviously  and 
clearly  seen  to  rise.  The  term  "  heliacal  rising  ^^  was  coined 
to  represent  a  star  rising  visibly  in  the  dawn,  therefore,  before 
the 'sun.  Generally  throughout  Egypt  the  sun  was  supposed 
to  be  something  like  10°  below  the  horizon  when  a  star  was 
stated  to  rise  heliacalhj. 

The  following  table  from  Biot  should  make  matters  quite 
clear : — 


star  at  Eastern  Horizon 
(Risinj^)         


Star  at  Western  Horizon 

(Setting-)        


Morning 


Eveninjr 


Evehins 


Mominjr 


True  or  Cosmic. 


Apparent  or  Heliacal 


True  or  Achronic 


1 


Apparent  or  Heliacal 


True  or  Cosmic. 


Apparent  or  Heliacal  . . 


True  or  Achronic 


Apparent  or  Heliacal 


Sun  rising. 
.'  Sun  not   yet    risen,   but 
I      depressed   below   hori- 
I      zon  sufficiently  to  en- 
able the  star  to  be  seen. 

Sun  setting. 
r  Sun    set.   and    depressed 
I      below     horizon     suffi- 
I      ciently   to   enable    the 
^     star  to  be  seen. 

Sun  setting. 
,  Sun    set.   and    depressed 
I      below     horizon     suffi- 
j      ciently  to   enable    the 
^     star  to  be  seen. 

Sun  rising. 
,'  Sun  not   yet    risen,   but 
I      depressed   below   hori- 
j       zon  sufficiently  to  en- 
^      able  the  star  to  be  seen. 


It  is  Ideler's  opinion  that,  in  Ptolemy's  time,  in  the  case  of 
stars  of  the  first  magnitude,  for  heliacal  risings  and  settings, 
if  the  star  and  sun  were  on  the  same  horizon,  a  depression  of 
the  sun  of  11°  was  taken  ;  if  on  opposite  horizons,  a  depression 
of  7°.     For  stars  of  the  second  magnitude  these  values  were 
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14°  and  8^°.  But  if  temples  were  employed  as  I  have 
suggested,  even  cosmic  and  achronic  risings  and  settings  could 
be  observed  in  the  case  of  the  briglitest  stars. 

But  it  must  not  be  imagined  that,  even  in  Egypt,  all  stars 
can  be  observed  the  moment  they  are  above  the  horizon. 
In  tlie  morning,  especially,  there  are  mists,  so  that  all  but 
the  brightest  stars  are  often  invisible  till  they  are  1°  or  2°  high. 
On  this  point  I  quote  Biot : — 

"Comme  le  rapporte  Nouet,  rastronome  de  I'expeditioii  fran^'aise,  on  n'y 
aper^oit  jamais  a  leur  lever  les  t^toiles  de  2°  et  de  3°  grandeur  meme  dans  les 
plus  belles  nuits,  a  cause  d'une  bande  constant  de  vapeui's  qui  borde  I'liorizon.^ 
Aussi  en  expliquant  le  calcul  des  levers  heliaques  dans  I'Almageste,  Ptolemee 
a-t-il  soin  de  remarquer  -  que  les  aunonces  qu'on  voudrait  faire  de  ces 
phenomenes  seront  toujours  tres-incertaines,  h.  cause  de  I'etat  des  couches  d'air 
dans  lesquelles  on  les  observe,  et  a  cause  de  la  difficulte  optique  qu'on  eprouve  a 
saisir  la  premiere  apparition,  comme  il  dit  lui-meme  en  avoir  fait  I'experience.  "  •' 

Before  we  begin  to  consider  the  question  of  stars  at  all,  we 
must  be  able  to  describe  them — to  speak  of  them  in  a  way 
that  shall  define  exactly  which  star  is  meant.  We  can  in  these 
days  define  a  star  according  to  its  constellation,  or  its  equatorial 
or  ecliptic  co-ordinates,  but  all  these  means  of  reference  were 
unknown  to  the  earliest  observers.  Still  we  may  assume  that 
the  Egyptians  could  define  some  of  the  stars  in  some  fashion ; 
and  it  is  evident  that  we  here  approach  a  matter  of  the  very 
highest  importance  for  our  subject,  to  which  I  shall  have  to 
return  in  a  subsequent  chapter. 

So  far  as  we  have  been  dealing  with  the  sun  and  the 
observations  of  the  sun  at  rising  and  setting,  we  have  taken  for 
granted  that  the  amplitude  of  the  sun  at  the  solstices  does  not 
change ;    the    amplitude  of  26"  at  Thebes  for  the  solstices  is 

1  "  OEuvre.s  de  Volney,"  vol.  v.,  p.  431. 

2  "Ptolemy  Almagest  VIII.,"  chap.  vi. 

3  "  Rechorches  sui-  I'anneo  vague  des  Egyptiens,"  by  M.  Biot,  Acidcmie  des  Sciences 
4th  April,  I83I. 
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jiractically,  though  as  we  liave  seen  not  absolutely,  invariable 
for  a  thousand  years ;  but  one  of  the  results  of  astronomical 
work  is  that  the  stars  are  known  to  behave  quite  differently. 
In  consequence  of  what  is  called  precession  the  stars  change 
their  place  with  regard  to  the  pole  of  the  equator ;  and  further, 
in  consequence  of  this  movement,  the  position  of  the  sun  among 
the  stars  at  the  solstices  and  equinoxes  changes  also. 

In  reference  to  the  sun's  path  we  considered  what  are  called 
the  ecliptic  and  the  equatorial  co-ordinates.  The  ecliptic 
defines  the  plane  in  which  the  earth  moves  round  the  sun,  and 
90"  from  that  plane  we  have  the  pole  of  the  heavens  ;  celestial 
latitude  we  found  reckoned  from  the  plane  of  the  ecliptic  north 
and  south  up  to  the  pole  of  the  heavens,  and  celestial  longitude 
was  reckoned  along  the  plane  of  the  ecliptic  from  the  first  point 
of  Aries.  We  had  also  declination  reckoned  from  the  equator 
of  the  earth  prolonged  to  the  stars,  and  right  ascension 
reckoned  along  the  equator  from  the  first  point  of  Aries. 

The  pole  of  the  heavens  or  of  the  ecliptic,  then,  we  must 
regard  as  j^ractically,  but  not  absolutely,  fixed;  but  the  pole 
of  the  earth's  equator  is  not  fixed,  it  slowly  moves  round  the 
pole  of  the  heavens.  In  consequence  of  that  movement  there  is  a 
change  of  declination  in  a  star'' s  'place. 

Going  back  to  the  diagram  (p.  49),  we  find  that  the  amplitude 
of  a  body  rising  or  setting  at  Thebes  or  anywhere  else  depends 
upon  its  declination ;  so  that  if  from  any  cause  the  declination 
of  a  star  changes,  its  ainplitude  must  change. 

That  is  the  first  point  where  we  meet  with  difiiculty, 
because  if  the  amplitude  changes  it  is  tlie  same  as  saying  that 
the  place  of  star-rising  or  star-setting  changes ;  that  is,  a  star 
which  rises  in  the  east  in  a  certain  amplitude  this  year  will 
change  its  amplitude  at  some  future  time. 

In    the    last    chapter  I  referred  to   one  of   the  difliculties 
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of  modern  inquiiies  into  the  orientation  of  ancient  temples, 
which  arises  from  the  fact  that  the  smi  has  not  always,  at  the 
solstices,  risen  or  set  at  exactly  the  same  points  of  the  horizon. 
We  now  find  ourselves  face  to  face  with  the  fact  that  the 
stars  do  not  rise  or  set  at  the  same  points  century  after  century. 
We  saw  that  the  change  in  the  position  of  the  sun  on 
the  horizon  at  the  solstices  is  due  to  a  very  small  change  of 
obliquity  of  the  ecliptic,  so  that  in  a  matter  of  something  like 
6,000  years  the  position  of  the  sun  at  sunrise  and  sunset  on  the 
hoiizon  may  be  A^aried  by,  roughly  speaking,  1  degree. 
But  in  the  case  of  the  stars  the  matter  is  very  much 
more  serious,  because  in  the  course  of  something  like  13,000 
years  the  rising-  oi'  setting-places  of  a  star  may  vary  by  some- 
thing like  47°  along  the  horizon  north  or  south. 

So  that  in  the  cases  both  of  sun  and  stars  there  is  no  real 
iixity  ill  the  places  of  rising  or  setting,  although  of  course 
those  who  made  the  first  observations  and  built  the  first 
temples  were  not  in  a  position  to  know  this. 

The  real  cause  of  this  precessional  movement  which  causes 
the  stars  to  change  their  places  lies  in  the  fact  that  the  earth  is 
not  a  sphere,  its  equatorial  diameter  being  longer  than  its  polar 
diameter,  so  that  there  is  a  mass  of  matter  round  the  equator  in 
excess  of  what  Ave  should  get  if  the  earth  Avere  spherical. 
SujDpose  that  matter  to  be  represented  by  a  ring.  The  ring  is 
differently  j^resented  to  the  sun,  one  part  being  nearer  than 
the  other,  the  nearer  part  being  attracted  more  forcibly.  If 
we  take  the  point  in  the  ring  nearest  the  sun  Avhere  there  is 
the  greatest  attraction,  and  draw  a  line  to  the  opposite  point 
Avliere  the  attraction  is  least,  Ave  can  show  that  the  case  stands 
in  this  Avay  :  the  sun's  pull  may  be  analysed  into  tAvo  forces, 
one  of  them  represented  by  the  line  joining  the  centre  of  the 
sun  and   the  centre  of  the  ring,  and  another  at  right  angles 
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to  it  let  fall  from  the  point  most  strongly  attracted  on  to  the 
first  line.  The  question  is,  what  will  that  force  at  right 
angles  do? 

The  figure  below  represents  a  model  illustrating  the  rotation 
of  the  earth  on  its  axis,  and  the  concurrent  revolution  of  the 
sun  round  the  earth  once  a  year.     To  represent  the  downward 
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force  it  is  perfectly  fair  if  I  add  a  weight.  The  moment  this  is 
done  the  axis  of  the  gyroscope  representing  the  earth's  axis, 
instead  of  retaining  its  direction  to  the  same  point  as  it  did 
before,  now  describes  a  circle  round  the  pole  of  the  heavens. 

It  is  now  a  recognised  principle  that  there  is,  so  to  speak,  a 
wobble  of  the  earth's  axis  round  the  pole  of  the  heavens,  in 
consequence  of  the  attraction  of  the  sun  on  the  nearer  point  of 
this  equatorial  ring  being  greater  than  on  the  part  of  the 
ring  further  removed  from  it.  That  processional  movement 
is  not  quite  so  simple  as  it  is  shown  by  the  model,  because 
what  the  sun  does  in  this  way  is  done  to  a  very  much  larger 
extent  by  the  moon,  the  moon  being  so  very  much  nearer  to  us. 
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In  consequence,  then,  of  this  luni-solar  precession  we  have 
a  variation  of  the  j^oints  of  intersection  of  tlie  phines  of  the 
earth's  equator  and  of  the  ecliptic ;  in  consequence  of  that  we 
have  a  difference  in  the  constellations  in  which  the  sun  is  at 
the  time  of  the  solstices  and  the  equinoxes  ;  and,  still  more 
important  from  our  present  point  of  view,  we  have  another 
difference,  viz.,  that  the  declinations,  and  therefore  the  ampli- 
tudes, and  therefore  the  places  of  setting  and  rising  of  the  stars, 
change  from  century  to  century. 

Now  that  we  have  thus  become  acquainted  with  the  physical 
cause  of  that  movement  of  the  earth's  axis  which  gives  rise  to 
what  is  called  the  precession  of  the  equinoxes,  we  have  next  to 
enter  with  somewhat  greater  detail  into  some  of  the  results  of 
the  movement. 

The  change  of  direction  of  the  axis  in  space  has  a  cycle 
of  something  between  25,000  and  26,000  years.  As  it  is  a 
question  of  the  change  of  the  position  of  the  celestial  equator, 
or  rather  of  the  pole  of  the  celestial  equator,  amongst  the  stars 
in  relation  to  the  pole  of  the  heavens,  of  course  the  declinations 
of  stars  will  be  changed  to  a  very  considerable  extent ;  indeed, 
we  have  seen  that  the  declination  of  a  star  can  vary  by  twice 
the  amount  of  the  obliquity,  or  say  47°,  so  that  a  star  at  one 
time  may  have  zero  declination — that  is,  it  may  lie  on  the 
equator — and  at  another  it  may  have  a  declination  47°  N.  or 
S.  Or,  again,  a  star  may  be  the  pole  star  at  one  particular 
time,  and  at  another  it  will  be  distant  from  the  pole  no  less 
than  47°.  Although  we  get  this  enormous  change  in  one 
equatorial  co-ordinate,  there  would  from  this  cause  alone  be 
practically  no  change  with  regard  to  the  corres2:)onding  ecliptic 
co-ordinate — that  is  to  say,  the  position  of  the  star  with  re- 
ference to  the  earth's  movement  round  the  sun.  This  move- 
ment takes  place  quite  independently  of  the  direction  of  tlie 
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axis,  so  that  while  we  get  this  tremendous  swirl  in  declination, 
the  latitudes  of  the  stars  or  their  distances  from  the  ecliptic 
north  or  south  will  scarcely  change  at  all. 


STAB-MAP.    EEPBESENTIXG     THE    PRECESSIONAL     MOVEMENT     OF    THE    CELESTIAL    POLE 

FROM   THE   YEAR   4000   B.C.   TO   THE   YEAB   2000   A.D.      (_FrOIH  P'lazzl  Smijth.) 

SvjKicU  nJepitd'  ta  rtpruaU,  Ou/  magniitidu  or  Irifiinata  eTOu/tbtn,  ilf^;  2^&,  ST^A^  -O^a. 

Among  other  important  results  of  these  movements  depend- 
ent upon  precession  we  have  the  various  changes  in  the  pole- 
star  from  period  to  period,  due  to  the  various  positions  occupied 
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by  the  pole  of  the  earth's  equator.  We  thus  see  how  in  this 
period  of  25,000  years  or  thereabouts  the  pole-stars  will 
change,  for  a  pole-star  is  merely  the  star  near  the  pole  of  the 
equator  for  the  time  being.  At  present,  as  we  all  know,  the 
pole-star  is  in  the  constellation  Ursa  Minor.  During  the  last' 
25,000  years  the  pole-stars  have  been  those  lying  nearest  to  a 
curved  line  struck  from  the  pole  of  the  heavens  with  a  radius 
equal  to  the  obliquity  of  the  ecliptic,  which,  as  we  have 
seen,  is  liable  to  change  within  small  limits ;  so  that  about 
10,000  or  12,000  years  ago  the  pole-star  was  no  longer  the 
little  star  in  Ursa  Minor  that  we  all  know,  but  the  bright  star 
Vega,  in  the  constellation  Lyra.  Of  course  25,000  years  ago 
the  pole-star  was  practically  the  same  as  it  is  at  present. 

Associated  with  this  change  in  the  pole-star,  the  point  of 
intersection  of  the  two  fundamental  planes  (the  plane  of  the 
earth's  rotation  and  the  plane  of  the  earth's  revolution)  will  be 
liable  to  change,  and  the  period  will  be  the  same — about 
25,000  years.  Where  these  two  planes  cut  each  other  we  have 
the  equinoxes,  because  the  intersection  of  the  planes  defines  for 
us  the  vernal  and  the  autumnal  equinoxes ;  when  the  sun  is 
highest  and  lowest  half-way  between  these  points  we  have  the 
solstices.  In  a  period  of  25,000  years  the  star  which  is  nearest 
to  an  equinox  will  return  to  it,  and  that  which  is  nearest  a  sol- 
stice will  return  to  it.  During  the  period  there  will  be  a  con- 
stant change  of  stars  marking  the  equinoxes  and  the  solstices. 

The  chief  points  in  the  sun's  yearly  path  then  will  change 
among  the  stars  in  consequence  of  this  precession.  It  is  per- 
fectly clear  that  if  we  have  a  means  of  calculating  back  the 
old  positions  of  stars,  and  if  we  have  any  very  old  observa- 
tions, we  can  help  matters  very  much,  because  the  old 
observations — if  they  were  accurately  made  —  would  tell  us 
that  such  and  such  a  star  rose  with    the  sun  at  the  solstice 
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or  at  the  equinox  at  some  special  point  of  ancient  time.  If 
it  be  possible  to  calculate  the  time  at  which  the  star  occuj^ied 
that  position  ^^'ith  regard  to  the  sun,  we  have  an  astronomical 
means  of  determining  the  time,  within  a  few  years,  at  which 
that  particular  observation  was  made. 

Fortunately,  we  have  such  a  means  of  calculation, 
and  it  has  been  employed  very  extensively  at  different 
periods,  chiefly  bv  M.  Biot  in  France,  and  quite  recently 
by  German  astronomers,  in  calculating  the  positions  of  the 
stars  from  the  present  time  to  a  period  of  2000  years  B.C. 
We  can  thus  determine  Avith  a  very  high  degree  of  accui-ac)" 
the  latitude,  longitude,  right  ascension,  declination,  and  the 
relation  of  the  stars  to  an  equinox,  a  solstice,  or  a  pole,  as 
far  back  as  we  choose.  Since  we  have  the  planes  of  the 
equator  and  ecliptic  cutting  each  other  at  different  points  in 
consequence  of  the  cause  which  I  have  pointed  out  —  the 
attraction  of  the  sun  and  moon — we  have  a  fixed  equator 
and  a  variable  equator  depending  upon  that.  In  consequence 
of  the  attraction  of  the  planets  upon  the  earth,  the  plane  of  the 
ecliptic  itself  is  not  fixed,  so  that  we  have  not  only  a  variable 
equator,  but  also  a  variable  ecliptic.  What  has  been  done  in 
these  calculations  is  to  determine  the  relations  and  the  results 
of  these  variations. 

The  calculations  undertaken  for  the  special  purposes  of 
this  book  ^\W[  be  referred  to  later. 

A  simpler,  though  not  so  accurate  a  method  consists  in 
the  use  of  a  precessional  globe.  In  this  we  have  two  fixed 
points  at  the  part  of  the  globe  representing  the  poles  of  the 
heavens,  on  which  the  globe  may  be  rotated ;  when  this  is 
done  the  stars  move  absolutely  without  any  reference  to  the 
earth  or  to  the  plane  of  the  equator,  but  purely  ^ith  reference 
to  the  ecliptic.     We  have,  then,  this  globe  quite  independent 
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of  the  earth's  axis.  How  can  we  make  it  dependent  upon 
the  earth's  axis  ?  We  have  two  brass  circles  at  a  distance  of 
23^°  from  each  pole  of  the  heavens  (north  and  south) ;  these 
represent  the  circle  described  by  the  pole  of  the  earth  in  the 
period  of  25,000  years.  In  these  circles  are  forty-eight  holes 
in  which  I  can  fix  two  additional  clamping  screws,  and  rotate 
the  globe  with  respect  to  them  by  throwing  out  of  gear  the 
two  points  which  produced  the  ecliptic  revolution. 

If  I  use  that  part  of  the  brass  circle  which  is  occupied 
by  our  present  pole-star,  we  get  the  apparent  revolution  of  the 
heavens  with  the  earth's  axis  pointing  to  the  pole-star  of 
to-day.  If  we  wish  to  investigate  the  position  of  things,  say 
8,000  years  ago,  we  bring  the  globe  back  again  to  its  bearings, 
and  then  adjust  the  screws  into  the  holes  in  the  brass  circles 
which  are  proper  for  that  period.  When  we  have  the  globe 
arranged  to  6000  years  B.C.  {i.e.,  8,000  years  ago),  in  order 
to  determine  the  equator  at  that  time  all  we  have  to  do  is  to 
paint  a  line  on  the  globe  in  some  water-colour,  by. holding  a 
camel's-hair  pencil  at  the  east  or  west  point  of  the  wooden 
horizon.  That  line  represents  the  equator  8,000  years  ago. 
Having  that  line,  of  course,  the  intersection  of  the  equator 
with  the  ecliptic  will  give  us  the  equinoxes,  so  that  Ave  may 
affix  a  wafer  to  represent  the  vernal  equinox.  Or  if  we  take 
that  part  of  the  ecliptic  which  is  nearest  to  the  North  Pole, 
and,  therefore,  the  N.  declination  of  vrhicli  is  greatest,  viz.,  23|^° 
N.,  we  have  there  the  position  of  the  sun  at  the  summer 
solstice,  and  23|^°  S.  will  give  us  the  position  of  the  sun  at 
the  winter  solstice.  So  by  means  of  such  a  globe  as  this  it 
is  2)ossible  to  determine  roughly  the  position  of  the  equator 
among  the  stars,  and  note  those  four  important  points  in  the 
solar  year,  the  two  equinoxes  and  the  two  solstices.  I  have 
taken  a  period  of  8,000  years,  but  I  might  just  as  easily  have 
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taken  a  greater  or  a  smaller  one.  By  means  of  this  arrange- 
ment, therefore,  we  can  determine  within  a  very  small  degree 
of  error,  without  any  laborious  calculations,  the  distance  of 
a  star  north  or  soutli  of  the  equator,  i.e.,  its  declination,  at  any 
}3oint  of  past  or  future  time. 

The  positions  thus  found,  say,  for  intervals  of  500  years, 
may  be  plotted  on  a  curve,  so  that  we  can,  with  a  considerable 
amount  of  accuracy,  obtain  the  star's  place  for  any  year. 
Thus  the  globe  may  be  made  to  tell  us  that  in  the  year 
1000  A.D.  the  declination  of  Fomalhaut  was  35°  S.,  in  1000 
B.C.  it  was  42"^,  in  2000  it  was  about  44°,  in  4000  it  was 
a  little  over  42°  again,  but  in  6000  b.c.  it  had  got  up  to 
about  33°,  and  in  8000  B.C.  to  about  22°. 

The  curve  of  Capella  falls  from  41°  X.  at  0  a.d.  to  10° 
at  5500  B.C.,  so  we  have  in  these  5500  vears  in  the  case  of 
this  star  run  through  a  large  part  of  that  variation  to  which 
I  have  drawTi  attention. 

I  have  ascertained  that  the  globe  is  a  very  good  guide 
indeed  within  somethinof  like  1°  of  declination.  Considerino; 
the  difficulty  of  the  determination  of  amplitudes  in  the  case 
of  buildings,  it  is  clear  that  the  globe  may  be  utilised  with 
advantage,  at  all  events  to  obtain  a  first  approximation. 
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CHAPTER    Xlir. 

THE  EGYPTIAN  HEAVENS— THE  ZODIACS  OF  DENDERAH. 

We  can  readily  understand  that  in  the  very  beginning  of 
observations  in  all  countries,  the  moment  man  began  to  observe 
anything,  he  took  note  of  the  stars,  and  as  soon  as  he  began  to 
talk  about  them  he  must  have  started  by  defining,  in  some  way 
or  other,  the  particular  stars  he  meant. 

Observers  would  first  consider  the  brightest  stars,  and 
separate  them  from  the  dimmer  ones ;  they  would  then  discuss 
the  stars  which  never  set,  and  separate  them  from  those  which 
did  rise  and  set ;  then  they  would  take  the  most  striking  con- 
figurations, whether  large  or  small.  They  would  naturally,  in 
a  Northern  clime,  choose  out  the  constellation  the  Great  Bear, 
or  Orion,  and  for  small  groups  the  Pleiades.  These  would 
attract  attention,  and  be  named  before  anything  else.  Then, 
later  on,  it  would  be  imperative,  in  order  to  connect  their  solar 
with  their  stellar  observations,  that  they  should  name  the  stars 
which  lay  along  the  sun's  path  in  the  heavens,  or  those  the 
rising  of  which  heralded  the  suniise  at  their  festivals.  They 
would  confine  their  attention  to  a  belt  round  the  equator 
rather  than  consider  the  configuration  of  stars  half-way  between 
the  equator  and  the  north  pole.  In  all  countries — India, 
China,  Baljylonia,  Egypt — they  had  eventually  such  a  girdle 
round  the  heavens,  called  by  different  names  in  different 
countries,  and  the  use  of  this  girdle  of  stars,  which  sometimes 
consisted  of  twenty-eight  stations,  sometimes  of  twenty-seven, 
and  sometimes  of  less,  was  to  enable  them  to  define  the  place 
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of  the  sun,  moon,  or  of  any  of  the  planets  in  relation  to  any 
of  these  stars. 

Not  very  many  years  ago,  when  the  literature  of  China  and 
India  was  as  a  sealed  book,  and  the  hieroglyphics  of  Egypt 
and  the  wedges  of  Babvlonia  were  still  unread,  we  had  to 
depend  for  the  earliest  traces  of  astronomical  observation  upon 
the  literatures  of  Greece  and  Syria,  and  according  to  these 
sources  the  asterisms  first  specialised  and  named  were  as 
follows  :  — 

The  Great  Bear         ...  ...  Job  (xxxviii.  31),  Homer. 

Orion  ...  ...  ...  Job  (ix.  9),  Homer,  Hesiod. 

Pleiades,  Hyades       ...  ...  Job  (xxxviii.  31),  Homer,  Hesiod. 

Sirius  and  the  Great  Dog  ...  Hesiod  (viii.),  the  name;  Homer  called  it 

the  Star  of  Antumn. 

Aldebaran,  the  Bull  ...  ...  Homer,  Hesiod. 

Arcturus         ...  ...  ...  Job  (ix.  9  ;  xxxviii.  32),  Homer,  Hesiod. 

The  Little  Bear  ...  ...  Thales,  Eudoxus,  Aratus. 

The  Dragon    ...  . .  ...  Eudoxus,  Aratus. 

In  the  Book  of  Job  we  read,  "Canst  thou  bind  the  sweet 
influences  of  Pleiades,  or  loose  the  bands  of  Orion  ?  Canst  thou 
bring  forth  Mazzaroth  in  his  season?  or  canst  thou  guide 
Arcturus  with  his  sons  ?  " 

Here  we  have  the  difficulty  which  has  met  everybody  in 
going  back  into  these  old  records,  because  there  was  no  absolute 
necessity  for  a  common  language  at  the  time  ;  it  was  open  to 
everyone  to  call  the  stars  any  name  they  chose  in  any  country, 
therefore  it  is  difficult  for  scholars  to  find  out  what  particular 
stars  or  constellations  were  meant  by  any  particular  words.  In 
the  Revised  Version,  Arcturus  has  given  place  to  "  the  Bear  with 
its  train,"  and  even  our  most  distinguished  scholai'S  do  not  know 
what  Mazzaroth  means.  I  wrote  to  Professor  Robertson  Smith 
^    to  ask   him   to  give  me  the  benefit  of  his  great  knowledge, 
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round  the  ecliptic  or  round  the  equator  to  which  I  have  referred, 
but  he  will  only  commit  himself  to  the  statement  that  it 
is  a  probable  enough  conjecture  ;  other  people  believe  that  it 
was  a  reference  to  the  Milky  Way. 

I  mention  this  to  show  how  very  difficult  this  inquiry 
really  is.  The  "seven  stars"  are  held  by  many  to  mean 
the  Pleiades,  and  not  the  Great  Bear ;  but  this,  I  think,  is 
very  improbable. 

Much  is  to  be  hoped  from  the  study  of  the  Babylonian 
records  in  relation  to  the  Egyptian  ones.  This  is  a  j^oint 
I  shall  return  to  in  the  sequel. 

In  observing  stars  nowadays,  we  use  a  transit  circle  which 
is  carried  round  by  the  earth  so  as  to  pick  up  the  stars  in 
different  circles  round  the  axis  of  the  earth  prolonged,  and  by 
altering  the  inclination  of  the  telescope  of  this  instrument  we 
can  first  get  a  circle  of  one  declination  and  then  a  circle  of 
another. 

The  Egyptians  did  not  usually  employ  meridian  observa- 
tions. Did  the  Egyptians  make  star  maps  ?  They  certainly 
did,  as  we  shall  see. 

The  first  bit  of  solid  information  specially  bearing  upon 
ancient  Egyptian  constellations  was  gained  at  the  temple  of 
Denderah,  a  place  which  the  traveller  up  the  Nile  reaches  before 
he  arrives  so  far  as  Thebes.  Perhaps  among  the  reasons  why 
so  great  attention  was  given  to  the  so-called  zodiacs  of 
Denderah  was  the  fact  that  one  of  them,  having  been  rudely 
wrenched  from  its  resting-place  in  the  platform  of  one  of  the 
temples,  had  been  carried  to  the  museum  in  Paris,  so  that  the 
thing  itself  was  en  evidence  and  capable  of  being  examined  by 
experts  whose  opinions  were  of  value,  and  by  all  tlie  world 
besides. 

The  chief  temple,  when  explored  by  the  French  expedition, 
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was  deeply  buried  in  the  sand.  In  the  front  part  of  it,  covering 
the  ceiling,  before  one  enters  the  temple  itself,  there  is  dis- 
played the  square  zodiac,  so  called,  to  which  I  shall  have  to 
refer  briefly.  The  temple  was. pointed  within  a  few  degrees  of 
north ;  at  the  north-east  corner  of  the  zodiac  is  a  device,  since 
found  to  represent  the  sunlight  falling  upon  a  statue  of  the 
Goddess  of  the  Shrine.  Investigations  have  shown  that  the 
zodiac  includes  a  reference  to  a  great  many  celestial  phenomena 
of  the  utmost  imjjortance.  There  is  no  difficulty  in  recognisino- 
some  of  the  zodiacal  signs,  but  there  the  resemblance  to  the 
modem  zodiac  ends,  for  the  reason  that  each  of  the  strano-e 
processions  of  mythological  personages  represents  not  only 
constellations,  with  some  of  which  we  may  be  familiar,  but  a 
great  deal  more.  It  is  noteworthy  that  the  illustration  of  the 
very  first  astronomical  point  which  we  have  to  consider  brings 
out  the  fact  that  it  is  impossible  to  disconnect  Egyptian 
mythology  from  astronomy. 

In  the  southern  half  of  the  zodiac,  the  lower  part  is  occupied 
by  stars  represented  in  the  guise  of  different  mythological 
personages,  sailing  along  in  boats  ;  and  above  them  Ave  get  half 
of  the  zodiac  with  the  signs  of  the  Fish,  the  Ram,  the  Bull  and 
the  Twins  represented.  In  the  middle  section  the  sun's  course 
in  different  parts  of  the  day,  and  different  parts  of  the  year,  is 
given:  whilst,  outermost  of  all,  we  get  the  twelve  solar  posi- 
tions, occupied  by  the  sun  each  hour  from  rising  to  setting, 
represented  by  twelve  boats.  It  may  be  here  mentioned  that 
in  ancient  Egypt,  as  in  the  jnodernjEastern  world,  both  day 
and  night  always  consisted  of  twelve  hours^  unequal,  of  course, 
the  leng-th  of  the  hours  varying  according  to  the  time  of  the 
yeai\ 

Xow,  if  we  take  the  opposite  side,  that  is  the  north-west 
corner,  we  find  that  we  have  to  do  chiefly  with  the  opposite 
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part  of  the  sky,  including  the  signs  of  the  Lion,  the  Scales, 
and  Sagittarius,  and  below  them  other  stars  are  represented 
as  mythological  personages  in  boats.  Tlie  courses  of  the  smi 
and  mooii  are  next  given,  and  some  of  the  lunar  mythology 
is  revealed  to  us.  We  see  Osiris  represented  by  the  moon, 
and  by  an  eye  at  the  top  of  fourteen  steps,  which  symbolise 
the  fourteen  days  of  the  waxing  moon. 

In  the  square  zodiac,  then,  there  is  an  immense  amoimt 
of  astronomy'.  In  the  round  zodiac,  found  in  another  temple 
^J^ee  p.  18),  there  are  some  points  which  at  once  claim  our 
attention.  There  is,  first,  a  mythological  figure  of  a  cow  in  a 
boat,  and,  near  it,  another  mythological  figure,  which  the  sub- 
sequent reading  of  inscriptions  has  proved  to  represent  the 
constellation  Orion.  In  the  centre  of  the  zodiac  we  have 
a  jackal,  and  there  is  very  little  doubt  that  it  represents 
the  constellation  which  we  now  call  the  Little  Bear,  which 
then,  as  now,  was  near  the  pole.  Not  far  away,  we  get 
the  leg  of  an  animal ;  this,  we  now  kn<iw,  was  a  constella- 
tion called  the  Thigh,  and  there  seems  to  be  absolutely 
no  question  that  it  represents  the  constellation  which  we 
now  call  the  Great  Bear.  Again,  close  by  is  another  mytho- 
logical form,  which  we  know  represents  the  Hippopotamus. 
This  was  made  up  out  of  some  of  the  group  of  stars  which 
forms  the  present  constellation  Draco.  There  are  also  two 
liieroglyphs  which  subsequent  research  has  proved  to  repre- 
sent setting  stars  and  rising  stars,  so  that,  whatever  may  have 
been  the  date  of  this  round  zodiac  of  Denderah,  it  is  clear  that 
we  are  dealing  "«4th  a  time  when  the  stars  had  been  classed 
in  constellations,  one  of  which,  the  constellation  Orion,  even 
survives  to  our  own  day. 

It  is  little  to  be  wondered  at  that,  when  these  revelations 
first   burst   upon   the   scientific   world,   great   excitement   was 
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produced.  It  was  obvious  that  we  had  to  do  with  a  nation 
which  had  very  definite  ideas  of  astronomy,  and  that  the 
astronomy  was  very  closely  connected  with  worship.  It 
was  also  certainly  suggested  by  so  many  animal  forms,  that 
we  had  to  do  with  a  j^eople  whose  condition  was  not  un- 
like that  of  the  American  Indians — to  take  a  well-known 
instance — at  the  beginning  of  this  century,  one  in  which 
each  tribe,  or  clan,  had  chosen  a  special  animal  totem. 

It  so  happened  that,  while  these  things  were  revealing 
themselves,  the  discussions  concerning  them,  which  took 
place  among  the  scientific  world  of  France,  were  partly 
influenced  by  the  writings  of  a  man  of  very  brilliant  ima- 
gination and  of  great  erudition.  I  refer  to  Dupuis,  according 
to  whose  views  an  almost  fabulous  antiquity  might  be  assigned 
to  ancient  traditions  in  general  and  astronomical  traditions 
in  particular.  It  is  needless  to  say,  however,  that  there 
were  others  to  take  the  extreme  opposite  view — who  held  the 
opinion  that  his  imagination  had  run  away  with  his  learning. 

With  all  this  new  work  before  them,  and  with  a  genius 
like  Champollion's  among  them,  it  was  not  long  before  the 
French  savans  compelled  the  hieroglyphs  to  give  up  some 
of  their  secrets.  First  one  word  gave  two  or  three  letters, 
then  another  two  or  three  more,  and  finally  an  alphabet 
and  syllabary  were  constructed.  So  it  was  not  long  before 
some  of  the  inscriptions  at  Denderah  were  read.  Then  it 
was  found  that  the  temple,  as  it  then  stood,  had  certainly 
been,  partly  at  all  events,  embellished  so  late  as  the  time 
of  the  Roman  Emperors.  Naturally  there  was  then  a 
tremendous  reaction  from  the  idea  of  fabulous  antiquity 
which  had  been  urged  by  the  school  of  Dupuis.  There 
were  two  radically  opposed  camps,  led  by  Letronne,  a  dis- 
tinguished archcTologist,  and    Biot,  one  of   the  most  eminent 
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astronomers  of  his  day,  and  both  of  these  savans  brought 
papers  before  the  Academy  of  Inscriptions.  Biot's  fii*st 
paper  was  read  in  1822,  and  was  replied  to  by  Letronne 
in  1824;  Biot  TVTote  his  next  paper  in  1844,  in  which  he 
held  to  everything  that  he  had  stated  in  his  first  memoir; 
and  this  was  replied  to,  the  next  year,  by  Letronne. 

Biot  had  no  difficulty  whatever  in  arrivino-  at  the  con- 
elusion  that,  precisely  as  in  the  case  of  the  sphere  of  Eudoxus, 
a  prior  bone  of  contention,  however  true    it   might    be    that 
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tlie  circular  zodiac  had  been  sculptured  in  the  time  of  the 
Roman  emperors,  still  it  certainly  referred  to  a  time  far 
anterior ;  and  he  suggested  that  we  have  in  it  sculptures 
reproducing  very  old  drawings,  which  had  been  made  long 
before  on  parchment  or  on  stone.  He  pointed  out  that  in  the 
condition  of  astronomy  one  would  expect  to  be  extant  in 
ancient  times,  it  was  far  easier  to  reproduce  old  drawings 
than  to  calculate  back  what  the  positions  of  the  stars  had 
been  at  some  prior  date,  so  that  in  his  magnificent  summing- 
up  of  the  case  in  his  last  paper,  he  rested  his  scientific 
reputation  on  the  statement  that  the  sculptures  of  Denderah 
represent   the   celestial   sphere  on    a   plane   round   the    north 
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pole  of  the  equator  at  a  year  not  far  removed  from  700  B.C. 
More  than  this,  he  stated  that  the  tinie  of  theL-ji^ar.was  the 
tmie  of  the  summer  solstice,  -  and  the  hour  W5S_  midnight. 
He  alstT^iowed  that,  calculating  back  what  the  position  of 
the  stars  would  have  been  at  midnight  on  the  20th  of  June 
(Gregorian),  700  B.C.,  the  constellations,  and  even  many  of 
the  separate  stars  shown  in  the  medallion,  would  occupy 
exactly  the  places  they  did  occupy  in  the  projection  employed. 

Let  us  then,  for  the  moment,  assume  this  to  be  true.  What 
does  it  tell  us '?  That  700  years  B.C.  in  Eg\^t  the  solsticej^as 
recognised ;  a  means  of_determiiiing^ jKe  instant  of  niidnight 
with"  more  or  less  precision  was^  known  ;  observations  of  the 
stars  were  reg-ularlv  made ;  the  risings  of  some  of  them  were 
associated  with  the  rising  of  the  sun,  and  many  of  them^ad 
been: -collected  into  groups  or  constellations. 

This  is  a  wonderful  result.  I  suppose  that  Biot  is  uni- 
versally held__to_Jhava__proved  his.  ca_se ;  in  fact,  Brugsch, 
who  is  now  regarded  as  one .  of  the- Jiighe*»t  authorities  in 
Egyptian  history,  has  shown  that  almost  every  detail  seen  in 
the"zodiac  of  Denderah  reproduces  inscriptions  or  astronomical 
figures,  unearthed  since  the  date  of  Biotas  memoirj_whjch, 
without  doubt,  must  be  referred  to  the  time  of  the  Eighteenth 
^jTiasty — that  isj  1700  B.C.  or  thereabouts :  so  that  practicallj 
the  Egyj^tologist  has  now  chapter  and  verse  for  man}'  things  in 
the  zodiac  of  Denderah  dating_X^QOO-y^arsI  before  the  period 
assigned  to  it  by  Biot. 

The  next  point  to  notice  is  connected  with  the  astronomical 
drawings  which  have  been  found  in  the  Ramesseum  at  Thebes 
— drawings  which  also  have  very  obvious  connections  with  the 
zodiac  of  Denderah.  On  these  we  find  the  hieroglyphics  for 
the  different  months — the  constellations  Orion,  Hippopotamus, 
and  Jackal,  as  we  saw  them  at   Denderah,  and  another  form 
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of  the  constellatiou  of  the  Thio^h.  There  is  certaiiilv  tlie 
closest  connection  between  the  two  sets  of  delineations. 

Biot  set  himself  to  investigate  what  was  the  probable  date 
to  which  the  inscriptions  in  the  Ramesseum  referred.  When 
we  have  the  months  arranged  in  a  certain  relationship  to 
certain  constellations  we  have  an  opening  for  the  discussion  of 
the  precessional  movements;  in  other  words,  for  the  considera- 
tion of  the  various  changes  brought  about  by  the  swinging  of 
the  pole  of  the  equator  round  the  pole  of  tlie  ecliptic.  Here,  again, 
there  was  no  uncertain  sound  g-iven  out  bv  the  research.  Biot 
pointed  out  that  we  are  here  in  presence  of  records,  no  longer 
of  a  summer  solstice,  as  in  the  case  of  Denderah,  but  of  a 
spring  equinox,  the  date  being  3285  B.C.  He  further  suggested 
that,  in  all  probability,  one  of  the  mythological  figures  might 
be  a  representation  of  the  intersection  of  the  ecliptic  and  the 
equator  in  the  constellation  Tam-us  at  the  date  mentioned. 
This  undoubtedly,  to  a  large  extent,  justifies  what  Dupuis  had 
long  before  pointed  out — that  the  perjjetual  reference  to  the 
Bull  found  in  ancient  records  and  mythologies  arose  from  the 
fact  that  this  constellation  occupied  an  important  position  at 
a  critical  time  in  the  year,  which  would  indicate  a  very 
considerable  lapse  of  time.  This  idea  was  justified  by  the 
researches  of  Biot,  because  we  are  driven  back  by  them  to 
a  date  preceding  3000  years  B.C.  We  find  in  the  table  at  the 
Ramesseum  distinct  references  to  the  Bull,  the  Lion  and  the 
Scorpion,  and  it  is  also  clearly  indicated  that  at  that  time  the 
star  Sirius  rose  heliacally  at  the  beginning  of  the  Nile-rise. 

The  month-table  at  Thebes  tells  us  that  the  sun's  jom-ney 
in  relation  to  some  of  the  zodiacal  constellations  was  perfectly 
familiar  5000  vears  ag-o. 
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There  was  to  all  early  peoples  all  the  difference  in  the 
world,  of  course,  between  day  and  night,  while  we,  with  our 
firm  knowledge,  closely  associate  them.  There  was  no  arti- 
ficial illumination  such  as  we  have,  and  the  dark  night  did  not 

so  much  typify  rest  as  death;  so 
that  the  coming  of  the  glorious 
morning  of  tropical  or  sub-tropical 
climates  seemed  to  be  a  re-awaken- 
ing to  all  the  joys  and  delights  and 
activities  of  life ;  thus  the  differ- 
ence between  night  and  day  was  to 
the  ancient  Egyptians  almost  the 
difference  between  deatli  and  life. 
We  can  imagine  that  darkness  thus 
considered  by  a  mythologically- 
thinking  people  was  regarded  as 
the  work  of  an  enemy,  and  hence, 
in  time,  their  natural  enemies  were 
represented  as  being  the  friends  of 
darkness. 

Here  a  very  interesting  astro- 
nomical point  comes  in.  With  these  views,  there  must  have 
been  a  very  considerable  difference  in  the  way  the  Egyj^tians 
regarded  those  stars  which  were  always  visible  and  those 
which  rose  and  set. 

The  region  occupied  by  the  stars  always  visible  depends. 
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of  course,  upon  the  latitude  of  the  place.  Taking  Thebes, 
with  its  latitude  of  26°,  as  representing  Egypt,  the  area  of  stars 
always  visible  was  about  one-fourth  of  tliat  visible  to  us,  so 
that  there  would  be  a  very  sharp  distinction  between  the  stars 
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constantly  seen  at  night,  and  those  which  rose  and  set,  the 
rising  stars  being  regarded  as  heralds  of  the  sunrise.  It  seems 
very  probable  that  the  circumpolar  stars  were  quite  early 
regarded  as  representing  the  powers  of  darkness,  because  they 
were  there,  visible  in  the  dark,  always  disappearing  and  never 
appearing  at  sunrise.  If  that  were  so,  no  doubt  prayers 
would  be  as  necessary  to  propitiate  them  as  those  powers  or 
gods  which  were  more  beneficent;  and,  as  a  matter  of  fact, 
one  finds  that  the  god  Set — identified  sometimes  \\\t\\  Typhon, 
Anubis,  and  Tebha — was  amongst  the  greatest  gods  of  ancient 
Egypt. 

The    female    form    of    Typhon — his    wife — was    called 
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Taurt     or     Thoueris,     represented     generally     as     a     hippo- 
potamus. 

It   is   probable   that   the    crocodile   was   a   variant   of   the 
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hippopotamus  in  some  nomes,  both  having  reference  to  our 
modern  constellation  Draco. 

If  Ave  return  for  a  moment  to  the  zodiac  of  Denderah, 
we  find  that  the  constellations  which  I  indicated — the  Thigh, 
the  Hippopotamus  and  the  Jackal — represent  our  present  con- 
stellations of  the  Great  Bear,  Draco,  and  the  Little  Bear,  which 
were  all  of  them  circumpolar;  that  is,  they  neither  rose  nor 
set  at  the  time  of  the  inscription  of  the  zodiac  of  Denderah. 
It  therefore  will  not  surprise  us,  with  the  above  suggested 
explanation  in  mind,  to  hear  that  the  Hippopotamus  was  called 
the  Wife  of  Set,  the  Thigh  the  Thigh  of  Set,  and  the  Jackal 
the  Jackal  of  Set. 

In  the  Book  of   the   Dead,   Chaj^tcr  XVII.,  we  read  tlie 
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following  reference   to  some  of  the  northern  stars  and  con- 
stellations : 

"  The  gods  Mestha,  Hapi,  Tuauiautef,  and  Qebhsenuuf  are  those,  namely, 
which  tind  themselves  behind  the  constellation  of  the  Thigh  in  the  northern 
heavens." 

Again,  inscribed  in  the  kings'  graves  at  Thebes  we  read: 

"  Tlie  four  Northern  Genii  are  the  four  gods  of  the  follower  [some  constella- 
tion]. They  keep  back  the  coniiict  of  the  terrible  one  [Typhon].  He  is  a  great 
quarreller.  They  trim  the  foresail  and  look  after  the  mizen  in  the  hark  of  Ra,  in 
company  with  the  sailore,  who  are  the  four  constellations  i  [a^emu-sek],  which  are 
found  in  the  northern  heavens.  The  constellation  of  the  Thigh  appears  at  the 
late  rising.     When   this  constellation  is  in  the  middle  of  the  heavens,  having 
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come  to  the  south,  where  Orion  lies  [Orion  typifying  the  southern  part  of  the 
skiesj,  the  other  stars  are  wending  their  way  to  the  western  horizon.  Regarding 
the  Thigh ;  it  is  the  Thigh  of  Set,  so  long  as  it  is  seen  in  the  northern  heavens 
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there  is  a  band  [of  stars  ^]  to  the  two  [sword  handles  ?]  in  the  sha}ie  of  a  great 
bronze  chain.     It  is  the  place  of  Isis  in  the  shape  of  a  Hippopotamus  to  guard." 

In  the  square  zodiac  at  Denderah  we  find  an  illustration 
of  the  Hippopotamus  and  the  Thigh,  and  the  chain  referred 
to  in  the  inscription  is  there  also.  It  will  be  quite  worth 
while  to  see  whether  this  chain  is  not  justified  by  some  line 
of  stars  between  the  chief  stars  in  Draco  and  those  in  the 
Great  Bear. 

Let  us  now  turn  to  the  associated  mythology.  AVe  see 
that  the  astronomical  ideas  have  a  most  definite  character ; 
we  learn  also  from  the  inscriptions  dating  from  the  Eighteenth 
Dynasty,  that  the  Egyptians  at  that  time  recognised  three 
different  risings.  There  was  the  rising  at  sunset,  the  rising 
at  midnight,  and  the  rising  at  dawn.  Plutarch  says  that  the 
Hippopotamus  was  certainly  one  of  the  forms  of  Typhon, 
and  a  reference  to  the  myth  of  Horus,  so  beautifully  told 
twenty  years  ago  and  illustrated  by  Naville  by  the  help 
of  inscriptions  at  Edfvi,  will  show  how  important  this  iden^ 
tification  is. 

Kaville  rightly  pointed  out  how  vital  the  study  of  myth  • 
ology  becomes  with  regard  to  the  advancement  of  anynEihd 
of  knowledge  of  the  thoughts  and  actions  of  the  ancient 
Egyptians.  Mythology,  as  Bunsen  said,  is  one  of  the  poles  of 
the  existence  of  every  nation ;  hence  it  will  be  well  not  to 
neglect  the  opportunity  thus  afforded  of  studying  the  astro- 
nomical basis  of  one  of  the  best-known  myths. 

First  a  word  about  the  mythology  of  Horus.  Generally 
we  begin  with  the  statement  usually  made  that  Horus  meant 
the  young  (or  rising)  sun.  But  inquiry  shows  that  Horus 
was  something  more  than  this ;  the  Egyptians  were  great 
generalisers. 

If   we    put    the    facts    already   known   into    diagrannnatic 
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form,  we  find  that  the  condition  of  things  is  something  like 
the  following : — 

HORUS  ^  Sun.  Planet,  or  Constellation  Rising. 


Sra. 


Horns 


CONSTELI-ATIOKS. 


Mars  as  Orion      Xorthem  constellations 

Hor-xuti  Sah-Horus      Set-Horns. 

(Laug-hing  Herns) 
(Red  Horns) 

The  table  shows  that,  although  the  Egyptians  undoubtedly 
called  the  rising  sun  Horus,  the  planets 
and  constellations  when  rising  were  in 
certain  cases  called  Horus  too.  We  do 
not  get  any  individual  star  rising  referred 
to  as  Horus ;  they  were  always  considered 
as  goddesses.  Hence,  Horus  seems  to 
include  constellations — that  is,  groups  of 
stars  rising — but  not  single  stars. 

Since  the  northern  constellations  were 
symbolised  by  the  name  of  Set,  the  god 
of  darkness,  we  should  take  Set-Horus  to 
mean  that  the  stars  in  the  Dragon  were 
rising  at  sunrise.  This  may  explain  the 
meaning  of  a  remarkable  figure  which 
has  set  P^gyptologists  thinking  a  great 
deal.  It  is  the  combination  of  Horus 
and  Set — a  body  of  Horus  with  two  heads,  those  of  the 
hawk  and  jackal. 

Now  then  for  the  myth.  The  reason  why  Naville  went 
to  the  temple  of  Edfii  for  his  facts  is  that  in  the  later-time 
temples — and  this  is  one  of  them — the  inscriptions  on  the  walls 
have  chiefly  to  do  with  myth  and  ritual,  whereas  in  the  period 
covered  by  the  earlier  dynasties  the  temple  inscriptions 
related  chiefly  to  the  doings  of  the  kings.     When  we  come 
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to  read  the  story  which  Naville  brings  before  us,  it  looks  as 
though  the  greatest  antiquity  must  be  conceded  to  it  from 
the  fact  that  the  god  Horus — the  rising  sun — is  accompanied 
by  the  Hor-shesu,  the  followers  or  worshippers  of  Horus. 
These  people  are  almost  prehistoric,  even  in  Egyptian  history. 
De  Rouge  says  of  them,  as  I  have  previously  pointed  out, 
C'est  le  type  de  Vantiqidte  la  jjUis  recuUe.  They  represent, 
possibly,  the  old  sun- worshippers  at  a  time  when  as  yet  there 
was  no  temple  of  the  sun.  Now,  in  this  famous  myth  of 
Horus,  Horus,  accompanied  and  aided  by  the  Hor-shesu,  does 
battle  with  Typhon,  the  god  of  darkness,  who  had  killed 
his  father  Osiris,  and  Horus  avenges  his  father  in  the  manner 
indicated  in  the  various  inscriptions  and  illustrative  drawings 
given  in  the  temple  of  Edfii.  How  does  he  do  it  ?  We  find 
that  in  this  conflict  to  revenge  his  father  Osiris,  he  is 
represented  in  a  boat  killing  a  hippopotamus  with  ten  darts, 
the  beast  being  ultimately  cut  up  into  eight  pieces.  In  some 
drawings  it  is  a  hippopotamus  that  he  is  slaying ;  in  others, 
possibly  for  some  totemic  reason,  a  crocodile  has  been  selected, 
but  we  can  only  see  that  it  has  been  a  crocodile  by  the 
fact  til  at  a  little  piece  of  the  tail  remains.  Doubtless  the 
reference  had  been  found  objectionable  by  some  crocodile- 
worshipping  people. 

In  very  many  inscriptions  the  constellation  which,  as  I 
have  stated,  represents  tlie  hippopotamus,  is  really  represented 
as  a  crocodile,  or  as  a  crocodile  resting  on  the  shoulders  of  a 
hippopotamus,  so  that  there  is  no  doubt  that  the  crocodile  and 
the  hippopotamus  were  variants ;  and  we  can  quite  understand, 
further,  that  the  hippopotamus  must  have  been  brought  into 
Egypt  by  a  tribe  with  that  totem,  who  must  have  come  from 
a  very  long  way  up  the  Nile,  since  the  hippopotamus  was 
never  indigenous  in  the  lower  reaches  of  the  river ;  so  that  we 
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have  ill  tlie  myth  to  do  with  a  hippopotamus-worshipping 
tribe,  which,  for  that  reason,  probably  came  from  a  region 
verv  far  to  the  south.  There  is  evidence  of  local  tribes  in 
Egypt  among  which  the  crocodile  was  sacred. 

The  astronomical  explanation  of  this  myth  is,  I  think,  very 
clear.      The  inscrij)tions    relating  to  one  of  the  very  earliest 


ILLCSTRATIOX  FROM  A  THEBAX  TOMB.  SHOWING  THE  ASSOCIATION  OF  THE  CROCODILE 
AND  HIPPOPOTAMUS.  AXD  HORUS  SLATING  THE  CROCODILE,  AND  THE  CONSTELLA- 
TION  OF   THE   THIGH. 


of  the  illustrations  refers  to  Horus,  "  the  great  god,  the  light 
of  the  heavens,  the  lord  of  Edfu,  the  hrif/ht  nuj  ivliich  appears 
on  the  horizon^  The  myth,  therefore,  I  take  it,  simply  means 
that  the  risinf/  sun  destroys  the  clrcumpolar  stars.  These  stars 
are  represented  in  the  earliest  forms  of  the  myth  either  by 
the  crocodile  or  the  hippopotamus ;  of  course  they  disappeared 
(or  were  killed)  at  sunrise.  Horus,  the  bright  ray  on  the 
horizon,  is  victorious  by  destroying  the  crocodile  and  the 
hijjpopotamus,  which  represent  the  powers  of  darkness. 

This  is  a  general  statement.  I  should  not  make  it  if 
I  could  not  go  a  little  further.  There  is  an  astronomical 
test  of  its  validity,  to  which  I  must  call  attention.  The  effect 
of  precession  is  extremely  striking  on  the  constellations  near 
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the  pole,  for  the  reason  that  the  pole  is  constantly  changhig, 
and  the  changes  in  the  apparent  position  of  the  stars  there 
soon  become  verj^  obvious.     The  stars  in  Draco  were  circum- 

polar,  and  could,  there- 
fore, have  been  destroyed 
(or  rendered  invisible), 
as  the  hippopotami  were 
destroyed  in  the  myth 
by  the  rising  sun,  about 
5000  years  B.C.  ;  and  be 
it  noted  that  at  that 
time  there  was  only  one 
star  in  the  Great  Bear 
(or  the  Thigh)  which 
was  circumpolar.  But  at 
2000  years  B.C.  the  stars 
in  Ursa  Major  were  the 
circumpolar  ones,  and 
the  chief  stars  in  the 
constellation  Draco, 
which  formed  the  ancient 
constellation  of  the  Hip- 
popotamus, rose  and  set ; 
so  that,  if  there  is  any- 
I  thing  at  all  in  the  ex- 
jjlanation  of  the  myth 
which  I  have  given,  and 
if  there  is  anything  at  all  in  the  idea  that  the  myth  is  very 
ancient  and  refers  to  the  time  when  the  constellation  of  the 
Hippopotamus  was  really  circumpolar — a  time  7000  years 
ago — we  ought  to  find  that  as  the  myth  existed  in  more 
recent  times,  we  should  no  longer  be  dealing  with  Draco  or 
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HORCS   AXD   CROCODILES. 


the  Hippopotamus,  because  Draco 

was  no  longer  circumpolar. 

As   a   matter  of   fact,  in  later 

times  we  get  Horus  destroying  no 

longer   the    Hippopotamus    or    the 

Crocodile,    but    the    Thigh    of  Set; 

and,  as  I  haye  said,  2000  years  B.C. 

the    Thigh    occujjied    exactly    the 

same  position  in  the  heavens  with 

regard  to  the  pole  as  the   Hippo- 
potamus or  the  Crocodile  did  3000 

years  before. 

Thus,   I  think,   we  may  claim 

that  this  myth  is  astronomical  from 

top  to  bottom  ;    it  is  as  old  as,  and 

probably  rather  older  than,  Xaville  thought,  because  it  must 

certainly  haye  originated  in  a  period  somewhere  about  5000 

years  b.c,  otherwise  the  constellation 
of  the  Hippopotamus  Avould  not  haye 
figured  in  it. 

The  yarious  illustrations  of  Horus 
on  the  crocodiles  are  a  reference  to 
the  myth  we  haye  just  discussed. 

It  is  easy  to  understand  that  if 
the  myth  were  astronomical  in  origin 
there  was  no  reason  why  it  sliould 
be  limited  to  Horus  re^^resenting  the 
rising  sun ;  we  accordingly  find  it 
extended  to   the  god  Ptali. 

But    although    I    hold    that    the 

astronomical  meaning  of  the  myth  is 

PTAH  AND  CROCODILES.  that  thc  lising  sun  kills  the  circum- 
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polar  stars,  I  do  not  think  that  is  the  last  word.  A  conflict  is 
suggested  between  a  people  who  worship  the  rising  sun  and 
another  who  worship  the  circumpolar  stars.  I  shall  show  in 
the  sequel  that  there  is  an  astronomical  suggestion  of  the 
existence  of  two  such  distinct  races,  and  that  the  comj)anions 
of  the  sun-god  of  Edfu  must  probably  be  distinguished  from 
the  northern  Hor-shesu. 

Here  we  may  conclude  our  reference  to  the  stars  which, 
in  the  latitude  of  Egypt,  do  not  rise  and  set — or,  rather, 
did  not  rise  and  set  at  the  epochs  of  time  we  have  been 
considering. 
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CHAPTER    XV. 

TEMPLES   DIRECTED   TO   THE   STARS. 

I  HAVE  now  to  j^ass  from  the  circumpolar  stars  to  those  which 
both  rise  and  set.  The  difference  between  the  two  groups — 
those  that  do  not  rise  and  set  and  those  which  do — Avas  fully 
recognised  by  the  Egyptians,  and  many  references  are  made 
to  tlie  fact  in  the  inscriptions. 

In  a  previous  chapter  I  have  given  reasons  to  show  that 
some  of  the  earliest  solar  temples  in  Egypt  were  not  oriented 
to  the  solstice. 

The  temple  of  Amen-Ra  at  Karnak,  however,  and  others 
elsewhere  were  built  in  such  a  manner  that  at  sunset  at  the 
summer  solstice — that  is,  on  the  lon<jest  dav  in  the  vear — ^the 
sunlight  entered  the  temple  and  penetrated  along  the  axis  to 
the  sanctuary.  I  also  pointed  out  that  a  temple  oriented  in 
this  manner  trulv  to  a  solstice  was  a  scientific  instrument  of 
very  high  precision,  as  by  it  the  length  of  the  year  could  be 
determined  ^-ith  the  greatest  possible  accuracy,  provided  only 
that  the  observations  were  continued  through  a  sufficient  period 
of  time. 

All  tlie  temples  in  Eg}'pt,  however,  are  not  oriented  in  such 
a  way  that  the  sunlight  can  enter  them  at  this  or  any  other 
time  of  the  year.  They  are  not  therefore  solar  temples,  and 
they  cannot  have  had  this  use.  The  critical  amplitude  for  a 
temple  built  at  Thebes  so  that  sunlight  can  enter  it  at  sunrise 
or  sunset  is  about  26°  north  and  south  of  east  and  west,  so  that 
any  temples  facing  more  northerly  or  southerly  are  precluded 
from  havino^  the  sunlight  enter  them  at  anv  time  in  the  year. 
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It  is  imperative  to  be  perfectly  definite  and  clear  on  the 
question  of  the  amplitudes  above  26"  at  Thebes.  1  repeat, 
therefore,  that  any  amplitude  within  26°  means  that  up  to  that 
point  the  sun  at  sunrise  or  sunset  could  be  observed  some  day 
or  days  of  the  year — once  only  in  the  year  if  the  amplitude  is 
exactly  at  the  maximum,  twice  if  the  maximum  is  not  reached. 
But  in  the  case  of  these  temples  with  greater  amplitudes  than 
26°,  it  is  quite  clear  that  they  can  have  had  nothing  to  do  with 
the  sun. 

This  being  so,  we  have  the  problem  presented  to  us 
whether  or  not  temples  were  built  so  that  starlight  might  fall 
along  their  axes  in  exactly  the  same  way  that  the  sunlight 
could  fall  along  the  axes  of  the  solar  temples  when  the  sun 
was  rising  in  tlie  morning  or  setting  in  the  evening. 

It  is  abundantly  clear  that  temples  with  a  greater  amplitude 
than  26°  were  oriented  to  stars  if  they  were  oriented  at  all  by 
astronomical  considerations.  How  can  this  question  l)e  studied  ? 
What  means  of  investigation  are  at  our  disposal  ? 

Suj^pose  that  the  movements  of  the  stars  are  absolutely 
regular ;  that  there  is  no  change  from  year  to  year,  from 
century  to  century,  from  a3on  to  seon  ;  then,  of  course,  the 
question  as  to  whether  or  not  these  temples  were  pointed  to 
a  star,  at  rising  or  setting,  would  be  easily  and  sufficiently 
settled  by  going  to  see ;  because  if  the  stars  did  not  change 
their  apparent  places  in  the  heavens — accurately  speaking,  their 
declinations — and,  therefore,  the  amplitudes  at  which  they 
appear  to  rise  and  set,  then,  of  course,  a  temple  consecrated 
to  Sirius  ten  thousand  years  ago  would  view  the  rising  or 
setting  of  Sirius  now  as  it  did  then. 

But,  as  a  matter  of  fact,  astronomy  tells  us,"  as  we  have 
seen,  that  tlic  apparent  positions  of  the  stars  are  liable  to 
change.     The  change  is  much  greater  in  the  case  of  the  stars 
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than  it  is  in  the  case  of  the  sun,  refeiTed  to  in  Chapters  VI.  and 
XI.  ;  but  still  we  have  seen  that  the  latter  is  one  which  has  to 
be  reckoned  witli  the  moment  it  becomes  a  question  of  inquiry 
into  any  time  far  removed  from  the  present. 

Hence,  although  in  the  case  of  the  sun,  there  is,  of  course, 
no  precessional  movement,  and 
altliough  a  temple  once  oriented  to 
the  sun  would  remain  so  for  a  long- 
time ;  still,  after  some  thousands  of 
years,  the  change  in  the  obliquity 
of  the  ecliptic  would  produce  a 
small  change  in  the  amplitude  at 
which  a  solstice  is  observed. 

But  while,  in  the  case  of  the 
sun,  we  have  to  deal  vriih  a  change 
of  something  like  1°  in  seven 
thousand  years ;  we  have  to  face 
in  the  case  of  the  stars  a  maximum 
chanofe  of  somethino-  like  1:7"  in  a 
period  of  thirteen  thousand  years. 
The  change  of  declination  must 
be  accompanied  by  a  change  of 
amplitude,  and  therefore  by  a 
change  in  the  direction  of  the 
temples. 

Hence,  when  we  get  a  temple  of  known  date,  with  an  ampli- 
tude which  has  been  accurately  measured,  we  can  determine 
from  that  amplitude  the  exact  declination  of  the  body  the 
temple  was  intended  to  observe,  supposing,  of  course,  that 
the  temple  was  oriented  upon  any  astronomical  considerations 
at  all.  If  the  declination  of  the  body  tm*ns  out  to  be  23°  30' 
or  less,  the  temple  may  have  been,  in  all  probability  was,  a 
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solar  one ;  if  the  declination  is  greater  it  cannot  have  had  any- 
thing to  do  with  the  sun   directly. 

This   being  so,  it  will  be   understood  why  in  an  inquiry 
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of  this  kind  it  is  obviously  desirable  to  begin  with  a  region 
in  which  the  number  of  temples  is  considerable.  Such  a  con- 
dition we  have  in  the  region  near  Thebes  ;  and  the  directions 
of  the  axes  of  the  different  temples — that  is,  the  orientation 
of  each  of  them,  or,  in  other  words,  the  amplitude  of  the 
direction  in  which  each  temple  points — have  all  been  tabulated. 
Chief  among  these  Ave  have  the  large  temple  of  Karnak, 
showing  that  the  amplitude  of  its  orientation 'is  26°  north  of 
west,   and    the    temple  of   Mut,  showing  that  its   orientation 
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is  72F  nortli  of  east.  There  is  a  temple  at  right  angles  to 
the  temple  at  Karnak,  and  again  another  with  an  amplitude 
of  63°  south  of  west,  and  so  on. 

It  may  be  stated  generally  that  at  Karnak  itself,  not  to 
go  farther  afield,  there  are  two  well-marked  series  of  temples 
which  cannot,  for  the  reason  given,  be  solar,  since  one  series 
faces  a  few  degrees  from  the  north,  and  the  other  a  few 
degrees  from  the  south.  There  are  similar  temples  scattered 
all  along  the  Nile  valley. 

When  we  come  to  examine  these  non-solar  temples,  the  first 
question  is,  Do  they  resemble  the  solar  ones  in  construction  ? 
Are  the  horizontal  telescope  conditions  retained?  The  evi- 
dence on  this  point  is  overwhelming.  Take  the  Temple  of 
Hathor  at  Denderah.  It  points  very  far  away  from  the 
sun ;  the  sun's  light  coulfl  never  have  enfiladed  it ;  in  many 
others  pointing  well  to  the  north  or  south  the  axis  extends 
from  the  exterior  pylon  to  the  Sanctuary  or  Naos,  which  is 
found  always  at  the  closed  end  of  the  temple ;  we  have  the 
same  number  of  pylons,  gradually  getting  narrower  and  nar- 
rower as  we  get  to  the  Naos,  and  in  some  there  is  a  gradual 
rise  from  the  first  exterior  pylon  to  the  part  which  rejDresents 
the  section  of  the  Naos,  so  that  a  beam  of  horizontal  light 
coming  through  the  central  door  might  enter  it  over  the  heads 
of  the  people  flocking  into  the  outer  courts  of  the  temple,  and 
pass  uninterruptedly  into  the   Sanctuary. 

In  this  way  the  Egyptians  had,  if  they  chose  to  use  it, 
a  most  admirable  arrangement  for  observing,  with  considerable 
accuracy,  either  the  rising  or  the  setting  of  any  celestial  body, 
whether  it  were  sun  or  star,  and  especially  the  possibility  of 
observing  a  cosmical  rising,  as  the  eye  was  shielded  from 
the  sun-rise  light,  and  the  place  of  rising  was  completely 
indicated. 
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In  these,  as  at  Karnak,  we  have  a  collimating  axis.  We 
have  the  other  end  of  the  temple  blocked;  Tve  have  these 
various  diaphragms  or  pylons,  so  that,  practically,  there  is 
absolutely  no  question  of  principle  of  construction  involved 
in  this  temple  that  was  not  involved  in  the  great  solar  temple 
of  Amen-Ra  itself. 

We  made  out  that  in  the  case  of  the  temples  devoted  to 
san-worsliip  and  to  the  determination  of  the  length  of  the 
year,  there  was  very  good  reason  why  all  these  attempts 
should  be  made  to  cut  off  the  light,  by  diaphragms  and  stone 
ceilings,  because,  among  other  things,  one  wanted  to  find  the 
precise  point  occupied  by  the  sunbeam  on  the  two  or  three 
days  near  the  winter  or  summer  solstice  in  order  to  deter- 
mine the  exact  moment  of  the  solstice. 

But  if  a  temple  is  not  intended  to  observe  the  sun,  why 
these  diaphragms  ?  Why  keep  the  astronomer,  or  the  priest, 
so  much  in  the  dark  ?     There  is  a  very  good  reason  indeed. 

From  the  account  jriven  bv  Herodotus  of  the  ceremonials  and 
mysteries  connected  with  the  temple  of  Tyre,  it  is  suggested 
that  the  priests  used  starlight  at  night  for  some  of  their  opera- 
tions, very  much  in  the  same  way  as  they  might  have  used 
sunlight  during  the  day.  According  to  Herodotus,  in  the 
temple  m  question  there  were  two  pillars — the  one  of  pure  gold, 
and  the  other  of  an  emerald  stone  of  such  size  as  to  shine  by 
night.  Now,  there  can  be  little  doubt  that  in  the  darkened 
sanctuary  of  an  Egyptian  temple  the  light  of  a  I^yrcC,  one  of 
the  brightest  stars  in  the  northern  heavens,  rising  in  the  clear 
air  of  Egypt,  would  be  quite  strong  enough  to  throw  into  an 
apparent  glow  such  highly-reflecting  surfaces,  as  those  to  which 
Herodotus  refers. 

^  Herodotus  II.,  44.      (I  am  indebted  to   my  friend  Prof.  Robertson  Smith  for  this 

reference.) 
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Supposing  such  a  ceremonial  as  this,  the  less  the  worshijopers 
— who,  reasoning  from  the  analogy  of  the  ceremonial  termed 
the  manifestation  of  Rn/  would  stand  facing  the  sanctuary, 
with  their  backs  to  the  chief  door  of  the  temple — knew  about 
the  question  of  a  bright  star  which  might  probably  produce 
the  mystery,  the  better. 

Again,  the  truer  the  orientation  of  the  temple  to  the  star, 
and  the  greater  the  darkness  the  priest  was  kept  in,  the  sooner 
would  he  catch  the  star  quivering  in  the  light  of  either  early 
or  late  dawn. 

In  the  first  place,  the  diaphragms  would  indicate  the  true 
line  that  he  had  to  watch  ;  he  would  not  have  to  search  for 
the  star  which  he  expected ;  and  obviously  the  more  he  was 
kept  in  the  dark  the  sooner  could  he  see  the  star. 

Is  there  any  additional  line  of  evidence  beyond  the  struc- 
tm-al  conditions  of  the  temples  that  the  Egyptians  used  these 
temples  to  observe  the  stars?  Here  a  very  interesting  question 
comes  in :  a  temple  built  at  one  period  to  observe  a  star 
could  not  go  on  for  ever  serving  its  purpose,  for  the  reason 
that  the  declination  of  the  star  must  change,  as  we  have  seen, 
by  precession.  Therefore  a  temj^le  built  with  a  particular 
amj)litude  to  observe  a  particular  star  at  one  period  would 
be  useless  later  on. 

We  have  here  possibly  a  means  of  testing  whether  or  not 
any  of  these  temples  were  used  to  observe  the  stars.  In  those 
very  early  days,  3000  or  4000  years  B.C.,  we  must  assume  that 
the  people  who  observed  the  stars  had  not  the  slightest  idea 
of  these  possible  precessional  changes ;  they  imagined  that 
they  were  just  as  safe  in  directing  a  temple  to  a  star  as  they 
were  in  directing  a  temple  to  the  sun.  ]3ut  with  a  star 
changing  its  declination  in  an  average  way,  the  same  temj^le 

^  See  ante,  p.  111. 
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could  not  be  used  to  observe  the  same  star  for  more  than 
200  or  300  years ;  so  that  at  the  end  of  that  time,  if  they 
still  wished  to  observe  that  particular  star,  they  must  either 
change  the  axis  of  the  old  temjile,  or  build  a  new  one.  I 
have  mentioned  an  averag-e  time  as  the  chancre  of  the  star's 
decHnation  is  involved. 

Now  this  change  of  direction  is  one  of  the  most  striking 
things  which  have  been  observed  for  years  past  in  Egyptian 
temples. 

As  a  matter  of  fact,  we  find  that  the  axes  of  the  temples 
have  been  changed,  and  have  been  freely  changed;  that 
there  has  been  a  great  deal  of  work  done  on  many  of  the 
temj)les  which  are  not  oriented  to  the  sun,  in  order  to  give 
them  a  twist. 

Once  a  solar  temple,  a  solar  temple  for  thousands  of  years  ; 
once  a  star  temple,  only  that  star  temple  for  something  like 
300  years,  so  that  the  conditions  were  entirely  changed. 

We  get  cases  in  which  the  axis  of  a  temple  has  had  its 
direction  changed,  and  others  in  which,  where  it  has  been 
difficult  or  impossible  to  make  the  change  in  a  temple,  the 
change  of  amplitude  has  been  met  by  putting  up  a  new  temple 
altogether.  AVe  are  justified  in  considering  such  temples  as 
a  series  in  which,  instead  of  chano-ino^  the  orientation  of  a 
2)re-existing  temple,  a  new  temple  has  been  built  to  meet  the 
new  condition  of  thinos.  That,  I  think,  is  a  suo^g-estion 
which  we  are  justified  in  making  to  Egyptologists  on  astro- 
nomical grounds. 

For  an  instance,  I  may  refer  to  the  well-knoTVTLi  temple  at 
Medinet-Habu.  We  have  there  two  temples  side  by  side — 
a  large  temple,  which  was  built  later,  with  its  systems  of 
pylons  and  sanctuaries ;  a  smaller  temple,  with  outside  courts, 
and,   ao^ain,   a    sanctuary  built   much  earlier.       The  direction 
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of  these  two  temples  is  very  different ; 
there  is  a  difference  of  several  degrees. 
It  is  very  difficult  indeed  to  understand 
Avhy  these  two  structures  should  have 
been  built  in  that  way  if  there  were 
not  some  good  reason  for  it.  The 
best  hitherto  found  is  the  supposed 
symmetrophobia  of  the  Egyptians. 

We  find  the  same  thing  in  Greece. 

There  is  the  old  Parthenon,  a  build- 

wliich   may   have   been   standing 

at  the  time  of  the  Trojan 

war,  and  the  new  Parthe- 

with    an    outer  court 


non 


PLAN    OF    TWO 


TKMPJ.KS    AT    .MEdInKT- 
HABl'. 


very  like  the  Egyptian 
temples,  but  with  its  sanc- 
tuary more  nearly  in  the 
centre  of  the  building.  It 
was  by  the  difference  of 
direction  of  these  two 
temples  at  Athens  that  my 
attention  was  called  to  the 
subject. 

If  we  study  the  orient- 
ation of  these,  we  find 
that,  like  those  at  Medinet- 
Habu,  they  are  not  parallel ; 
there  is  a  difference  of 
orientation.  This  method 
of  coping  with  the  changes 
of  amplitude  of  the  star 
apparently  represents  that 
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adopted  where  there  has  been  ample  space  to  build  another 
temple  by  the  side  of  the  old  one  when  the  star  could  no  longer 
be  seen  from  end  to  end  of  the  old  one.  But  another  way 
was  found  where  the  space  was  more  circumscribed,  and  that 
is  well  represented  by  the  temple  at  Luxor,  in  which  the 
addition  is  made  end  on.  The  suggestion  is  that,  after  the 
temple  at  Luxor  had  been  built  a  certain  number  of  years, 
the  amplitude  of  the  star  had  got  a  little  out  of  the  initial 
line,  and  the  direction  was  changed  at  the  time  Avhen  it  was 
determined  to  make  the  temple  more  beautiful  and  to  amplify 
it  by  adding  an  outer  court.  There  is  another  outer  court  and 
another  very  considerable  change.  There  are  four  well-marked 
deviations. 


CHAPTER   XVI. 

FURTHER   IXQUIRIES  WITH  REGARD   TO  THE  STELLAR  TEMPLES. 

In  the  preceding  chapter  I  discussed  the  suggestion,  quite 
independently  of  any  records  the  Egyptians  may  have  left 
on  the  suljject,  that  certain  of  the  temples  Avere  oriented  to 
stars ;  and  I  applied  one  test,  that,  namely,  of  the  change  of 
direction  which  was  imperative  if  stars  were  observed  for  any 
lengthened  period.  In  such  an  inquiry  we  must  proceed  wnth 
great  caution. 

We  cannot  make  a  statement  regarding  every  particular 
temple  with  absolute  certainty,  for  the  reason  that  in  the  case 
of  most  of  the  temples  the  best  Egyptologists  cannot  give  us 
the  most  precious  piece  of  information  which  we  require  from 
the  astronomical  point  of  view — that  is,  the  date  of  the  founda- 
tion of  the  temple.  If  in  the  case  of  these  temples  it  were 
absolutely  certain  that  each  temjile  was  built  at  a  certain  time 
with  a  certain  orientation,  we  could  tell  at  once  whether  or 
not  that  temple  was  pointed  to  any  particular  star. 

In  the  absence  of  this  precise  information  a  general  attack 
on  the  question  has  been  necessary.  The  method  adopted 
in  the  search  has  been  as  follows :  — 

(1)  To  tabulate  the  orientations  of  some  of  the  chief 
temples  described  by  the  French  Commission,  by  Lepsius 
and  others. 

Several  interesting  facts  were  soon  revealed  by  this 
tabulation. 

The  first  point  that  I  have  to  note  is  that,  in  the  case  of 
some  of  these  temples,  we  get  the  same,  or  nearly  the  same, 
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amplitudes  in  different  localities.  To  show  this  clearly  it  will 
be  convenient  to  compare  together  the  chief  temples  near  Karnak 
and  those  having  the  same  amplitudes  elsewhere.  We  can  do 
this  by  laying  down  along  a  circle  the  different  amplitudes  to 
which  these  various  temples  point.  To  begin  Avith  and  to 
make  the  story  complete,  I  draw  attention  to  the  temples  which 
we  have  already  discussed  with  an  amplitude  of  27°,  or  26",  at 
Thebes,  Karnak,  and  elsewhere.  These,  of  course,  are  solar 
temples.  Next  we  have  non-solar  amplitudes  at  Karnak  and 
Thebes,  associated  with  temples  having  the  same  amj^litude  at 
Denderah,  Annu,  and  other  places. 

Another  point  is  that  we  have  the  majority  of  the  non-solar 
temples  removed  just  as  far  as  they  can  be  in  amplitude  from 
the  solar  ones,  for  the  reason  that  they  are  as  nearly  as  possible 
at  right  angles  to  them,  so  that  if  the  sun  were  observed  in  one 
temple  and  a  star  in  the  other,  there  would  be  a  difference  of 
90°  between  the  position  of  the  sun  and  the  position  of  the  star 
at  that  moment.  This  would,  of  course,  apply  also  to  two  stars. 
Sometimes  this  rectangular  arrangement  is  in  the  same  temple, 
as  at  Karnak,  sometimes  in  an  adjacent  one,  as  at  Denderah. 

If  we  study  Denderah  we  find  that  we  have  there  a  large 
temple  enclosed  in  a  square  temenos  wall,  the  sides  of  which  are 
parallel  to  the  sides  of  the  temple ;  and  also  a  little  temple  at 
right  angles  to  the  principal  one. 

It  is  hardly  fair  to  say  that  a  rectangular  arrangement, 
repeated  in  different  localities,  is  accidental ;  it  is  one  which  is 
used  to  some  extent  in  omi'  modern  observatories. 

The  perpetual  recurrence  of  these  rectangular  temples 
shows,  I  think,  that  there  was  some  definite  view  in  the  minds 
of  those  who  built  all  the  pairs  of  temples  which  are  thus 
related  to  each  other ;  wliat  that  view  was  I  shall  endeavour  to 
discuss  in  the  sequel. 
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A  third  circumstance  is  that,  when  we  get  some  temples 
pointing-  a  certain  number  of  degrees  south  of  east,  we  get 
other  temples  pointing  the  same  number  of  degrees  south  of 
west,  so  that  some  temples  may  have  been  used  to  observe 
risings  and  others  settings  of  stars  in  the  same  declination.  It 
is  then  natm*al,  of  com-se,  to  suggest  that  these  temples  were 
arrang-ed  to  observe  the  rising-  and  setting-  of  the  same  stars : 
but  further  inquiry  has  sho^^'n  that  there  are  mythological 
objections  to  this  explanation. 

Finally,  we  have  temples  with  the  same  amplitudes  high 
north  and  high  south,  in  different  places — temples  which  could 
not  have  been  built  with  reference  to  the  sun  ;  just  as  we  have 
at  different  places  temples  with  the  same  amplitudes  which 
could  have  been  used  for  solar  purposes. 

(2)  To  extend  and  check  some  of  these  observations  with 
special  reference  to  my  new  point  of  ^-iew  in  Egvpt  itself. 

In  connection  with  the  possible  astronomical  uses  of  these 
temples,  I  find  that  when  one  of  the  temples  has  been  built, 
the  horizon  has  always  been  very  carefully  left  open  ;  tliere  has 
always  been  a  possibility  of  vision  along  the  collimating  axis 
prolonged.  Lines  of  sphinxes  have  been  broken  to  ensure  this ;  ^ 
at  Medinet-Habii,  on  the  opposite  side  of  the  river  to  Karnak, 
we  have  outside  this  great  temple  a  model  of  a  Svrian  fort.  If 
we  prolong  the  line  of  the  temple  from  the  middle  of  the  Naos 
through  the  systems  of  pylons,  we  find  that  in  the  model  of 
the  fort  an  opening  was  left,  so  that  the  vision  from  the 
sanctuary  of  the  temple  was  left  absolutely  free  to  command 
the  horizon. 

It  may  be  said  that  that  cannot  be  true  of  Karnak,  because 

1  For  instance,  in  the  line  of  sphinxes  in  fi-ont  of  temple  X,  shown  in  the  folding  plate 
inserted  in  Chap.  XVIII.,  the  line  was  left  incomplete  to  preserve  the  fair-way  of  the  ruined 
temple  north  of  Y  outside  the  temenos  wall. 
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we  see  on  the  general  plan  tliat  one  of  the  temples,  with  an 
azimuth  of  72^°  N,,  had  its  collimating  axis  blocked  by  numerous 
buildings.  That  is  true  ;  but  when  one  comes  to  examine  into 
the  date  of  these  buildings,  as  I  propose  to  do  in  a  subsequent 
chapter,  it  is  found  that  they  are  all  very  late ;  whereas  there 
is  evidence  that  the  temple  in  question  was  one  of  the  first,  if 
not  the  very  first,  of  the  temples  built  at  Thebes. 

(3)  To  determine  the  declinations  to  which  the  various 
amplitudes  correspond.  In  this  direction  I  have  made  use  of 
the  German  Catalogue  of  star  places  from  1800  a.d.  to  2000  B.C., 
the  places  for  dates  beyond  this,  and  for  southern  stars,  liaving 
been  calculated  chiefly  by  my  son,  Mr.  W.  J.  S.  Lockyer,  B.A. 

Some  places  for  Sirius  and  Canopus  have  been  obligingly 
placed  at  my  disposal  by  Mr.  Hind,  and  approximate  values 
obtained  by  the  use  of  a  precessional  globe  constructed  for  me  by 
Mr.  Newton.  This  globe  differs  considerably  from  that  previ- 
ously contrived  by  M.  Biot,  about  which  T  was  ignorant  when 
I  began  the  work,  and  enables  right  ascensions  and  declinations, 
but  especially  the  latter,  to  be  determined  with  a  fair  amount 
of  accuracy  for  forty-eight  equidistant  points  occupied  by  the 
pole  of  the  equator  round  the  pole  of  the  ecliptic  (assumed  to 
be  fixed)  in  the  precessional  revolution. 

Some  simple  astronomical  considerations  may  here  come  to 
our  help.  If  tlie  north  polar  distance  of  a  star  is  increasing — 
that  is,  if  a  star  is  increasing  its  distance  from  the  north  pole 
— its  declination  if  north  or  south  will  be  decreased  or  increased 
respectively,  and  the  orientation  of  the  temple  would  be  gradu- 
ally becoming  more  and  more  parallel  to  an  E.  and  W.  line ;  if 
the  declination  north  or  south  of  the  star  be  increasing,  then  the 
orientation  of  the  temple  would  have  to  be  likewise  increased. 
The  change  in  the  orientation,  therefore,  gives  us  information 
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towards  determining  in   which   quarter  of   the   heavens   each 
particular  star  might  have  been. 

(4)  In  cases  where  the  date  of  the  foundation  of  a  temple 
dedicated  to  a  particular  divinity  has  been  thoroughly  known, 
there  was  no  difficulty  in  findino-  the  star  the  declination  of 
which  at  the  time  would  give  the  amplitude ;  and,  in  the  case 
of  series  of  temples  dedicated  to  the  same  divinity,  an 
additional  check  was  afforded  if  the  changes  of  amplitude 
from  the  latest  to  the  newest  temple  agreed  with  the  changes 
of  the  declinations  of  the  same  star. 

(5)  Having  the  declinations  of  the  stars  thus  determined 
for  certain  epochs,  I  have  next  plotted  them  on  curves,  showing 
the  amplitude  for  any  year  up  to  5000  B.C.  at  Thebes  for  a  true 
horizon  and  when  the  horizon  is  raised  1"  or  2"  by  hills  or  mist ; 
and,  finally,  a  table  has  been  prepared  shoA^dng  the  declination 
proper  to  the  amplitude  of  each  of  the  chief  temples  when  the 
needful  information  was  available. 

Altliough,  however,  these  matters  can  be  discussed  in  a  way 
that  will  indicate  that  the  inquiry  is  raised,  I  do  not  wish  for 
one  moment  to  speak  of  it  as  being  settled,  because  the  obser- 
vations which  have  been  made  already  in  Egypt  with  regard  to 
the  orientation  of  these  temples  have  not  been  made  from  such 
a  very  special  point  of  view ;  and,  further,  considerable  alteration 
in  the  amplitude  would  be  made  by  the  presence  of  even  a  low 
range  of  hills  miles  away  in  the  case  of  stars  rising  or  setting 
not  many  degrees  from  the  north  or  south.  No  one  would 
care  to  make  the  assertion  with  absolute  definiteness  until  it 
was  known  whether  or  not  the  horizon  in  each  case  was  inter- 
fered with  by  liills  or  any  intervening  objects — was  or  was  not 
one,  in  fact,  which  might  be  regarded  as  a  sea  horizon  from  the 
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point  of  observation ;  if  there  were  impediments,  tlie  angular 
height  of  them  must,  of  course,  be  exactly  known ;  but  this 
information  is  almost  entirely  lacking. 

Now,  however,  that  the  question  has  Ijeen  raised  by  obser- 
vations of  the  temples  themselves,  it  becomes  interesting  to  ask 
of  the  inscriptions  if  there  are  records  that  these  temples  were 
directed  to  stars  ? 

It  will  be  seen  in  the  next  chapter  that  the  inscriptions  give 
out  no  uncertain  sound  on  this  point. 


CHAPTER    XVII. 

THE    BUILDING    INSCRIPTIONS. 

Numerous  references  to  the  ceremonial  of  laving-  the  founda- 
tion-stones  of  temples  exist,  and  we  learn  from  the  works  of 
Chabas,  Brugsch,  Diimichen,^  and  others,  that  the  foundation 
of  an  Egyptian  temple  was  associated  with  a  series  of 
ceremonies  which  are  repeatedly  described  with  a  minuteness 
which,  as  Nissen  has  pointed  out,"-  is  painfullv  wanting  in  the 
case  of  Greece  and  Rome.  Amongst  these  ceremonies,  one 
es^^ecially  refers  to  the  fixing  of  the  temple-axis  ;  it  is  called, 
technically,  "  the  stretching  of  the  cord,"  and  is  not  only 
illustrated  by  inscriptions  on  the  walls  of  the  temples  of 
Karnak,  Denderah,  and  Edfii — to  mention  the  best-known 
cases — but  is  referred  to  elsewhere. 

Another  part  of  the  ceremony  consisted  in  the  king  pro- 
ceeding to  the  site  where  the  temple  was  to  be  built, 
accompanied  mythically  by  the  goddess  Sesheta,  who  is 
styled  ''  the  mistress  of  the  laying  of  the  foundation-stone.'' 

Each  was  armed  with  a  stake.  The  two  stakes  were  con- 
nected bv  a  cord.  Xext  the  cord  was  alio^ned  towards  the 
sun  or  star,  as  the  case  might  be;  when  the  alignment  was 
perfect  the  two  stakes  were  driven  into  the  ground  by  means 
of  a  wooden  mallet ;  there  was  no  difFerence  of  procedm-e  in 
the  case  of  temples  directed  to  the  sun.  One  boundary  wall 
parallel  to  the  main  axis  of  the  temple  was  built  along  the 
line  marked  out  by  this  stretched  cord. 

1  "  Baugeschichte  des  Dendera-Tempels,"  1877. 

-  "  Rheinisches  Masenm  fiir  Philologie,"  1885,  p.  39. 
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If  the  moment  of  sun-  or  star-rise  or  -set  were  chosen,  as  we 
have  every  reason  to  believe  was  the  case  seeing  that  all  the 
early  observations  were  made  on  the  horizon^  it  is  obvious 
that  the  light  from  the  body  towards  which  the  temple  was 
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aligned  would  penetrate  the  axis  of  the  temple  thus  built  from 
one  end  to  the  other  in  the  original  direction  of  the  cord. 

We  learn  from  Chabas  that  the  Egyptian  word  wliicli 
expresses  the  idea  of  founding  or  laying  the  foundation-stone 
of  a  temjDle  is  Henti — a  word  which  still  exists  in  Coptic.  But 
in  tlie  old  language  another  word,  Put-ser^  which  no  longer 
remains  in  Coptic,  has  been  traced.     It  has  been  established 
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that  put  means  "  to  stretch/'  and  ser  means  '*  cord ;  '•  so  that  that 
part  of  the  ceremonial  which  consisted  in  stretching  a  cord  in 
the  direction  of  a  star  was  considered  of  so  great  an  import- 
ance that  it  gave  its  name  to  the  whole  ceremonial. 

I  will  next  refer  to  some  of  the  inscriptions  ;  one,  dating 
from  the  last  half  of  the  third  thousand  B.C.,  occurs  in  the 
document  describing  the  building  of  the  temple  of  Annu 
(Heliopolis).  AVe  read: — "Arose  the  king,  attired  in  his 
necklace  and  the  feather  crown  ;  all  the  world  followed  him, 
and  the  majesty  of  Amenemhat  [first  king  of  the  Twelfth 
dynasty].  The  Kher-heb  read  the  sacred  text  during  the 
stretchino-  of  the  measuring'-cord  and  the  lavino:  of  the  founda- 
tion-stone  on  the  j^iece  of  ground  s-elected  for  this  temple. 
Then  withdrew  His  Majesty  Amenemhilt ;  and  King  Usertsen 
[son  and  co-regent]  wrote  it  down  before  the  people." 

Xissen,  from  whom  {he.  cit.)  I  quote  the  above,  adds : — 
"  On  account  of  the  stretching  of  the  measuring- cord,  the 
Egyptian  engineers  were  called  by  the  Greeks  apirehovdinai^ 
whose  art  Democritus  boasts  of  having  acquired." 

We  next  turn  to  Abydos,  possibly  one  of  the  oldest  temple- 
fields  in  Egypt.  There  is  an  inscription  relating  to  the 
rebuilding  of  one  of  them  in  the  time  of  Seti  I.  (about  1380 
B.C.).  In  this  the  goddess  Sesheta  addresses  the  king  as 
follows: — "The  hammer  in  my  hand  was  of  gold,  as  I  struck 
the  peg  with  it,  and  thou  wast  with  me  in  thy  capacity  of 
Harpedonapt.  Thy  hand  held  the  spade  during  the  fixing 
of  its  [the  temple's]  four  corners  with  accuracy  by  the  four 
supports  of  heaven."  On  the  jiictures  the  king  appears  with 
the  Osiris  crown,  opposite  the  goddess.  Both  hold  in  their  right 
hand  a  club,  and  with  it  they  each  hammer  a  long  peg  into 
the  ground.  Round  the  two  pegs  runs  a  rope,  which  is 
stretched  tight,  the  ends  being  tied  together. 
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In  two  cases  the  star  used  for  the  alignment  is  actually 
named.  Of  these  I  will  take,  first,  the  record  of  the  ceremony 
used  in  the  building  of  the  temple  of  Hathor  at  Denderah. 

THE  ALIGNMENT  OF  THE  TEMPLE  OF  HATHOR  AT  DENDEKAH. 

The  inscrijitions  state  that  the  king  while  stretching  the 
cord  had  his  glance  directed  to  the  ak  of  the  constellation  of 
the  Thigh — the  old  name  of  the  constellation  which  we  now 
recognise  as  the  Great  Bear — and  on  this  line  was  built  the  new 
temple,  "  as  had  been  done  there  before." 

The  actual  inscription  has  been  translated  as  follows  : — 
"  The  living  God,  the  magnificent  son  of  Asti  [a  name  of 
Thoth],  nourished  by  the  sublime  goddess  in  the  temple,  the 
sovereign  of  the  country,  stretches  the  rope  in  joy.  With  his 
glance  towards  the  ak  [the  middle?]  of  the  Bull's  Thigh 
constellation,  lie  establishes  the  temple-house  of  the  mistress 
of  Denderah,  as  took  place  there  before."  At  another  place 
the  king  says  :  "  Looking  to  the  sky  at  the  course  of  the  rising 
stars  [and]  recognising  the  ak  of  the  Bull's  Thigh  constellation, 
I  establish  the  corners  of  the  temple  of  Her  Majesty." 

Here,  then,  we  have  more  than  evidence  of  the  stretcldng 
of  a  cord  towards  a  star ;  an  actual  constellation  is  named, 
and  it  may  be  easily  imagined  that  in  connection  with  this 
many  interesting  questions  arise  of  the  utmost  importance  to 
the  subject  we  are  considering. 

Diimichen,  in  his  references  to  this  passage,  discusses  the 
meaning  of  the  word  iik  in  relation  to  some  Theban  grave- 
inscriptions,  in  which  it  is  suggested  that  ak  is  used  to 
represent  the  middle  course  of  a  star,  or,  astronomically 
speaking,  its  culminating  point  as  it  jjasses  the  meridian.  But 
such  a  meaning  as  this  will  never  do  in  this  connection  ;  for  if 
a  cord  was  stretched  towards  a  star  on  the  meridian  it  would 
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lie  north  and  soutli,  and  therefore  the  temple  would  be  built 
north  and  south.  But  this  is  by  no  means  the  orientation  of 
the  temple — a  point  to  which  I  shall  return  presently. 

But  it  may  be  suggested  that  the  word  «/-,  used  in  relation 
to  the  king's  observation,  more  probably  referred  to  the 
brightest  star,  Dubhe  (a  Ursae  Ma j oris)  in  the  asterism,  or  the 
"middle  point"  of  the  constellation,  whicli  would  be.  about 
represented  by  the  star  g,  which  lies  nearly  in  the  centre  of 
the  modern  constellation  of  the  Great  Bear,  supposing,  indeed, 
that  the  same  stars  were  included  in  the  old  constellation. 
On  this  point  we  unfortunately  have  no  definite  knowledge, 
as  the  Thigh  is  so  variously  represented ;  sometimes  tliere  is 
a  hind-quarter,  represented  evidently  by  the  well-known  seven 
stars  ;  at  others  the  body  of  a  cow  (mth  horns  and  disk)  is 
attached. 

However  this  may  be,  without  such  a  reference  to  some 
particular  part  of  the  constellation  it  is  obvious  that  the 
stretclied  cord  may  have  had  a  most  indeterminate  direction. 

In  order  to  leave  no  stone  unturned  in  attempting  to 
explain  this  description — supposing  it  to  represent  an  un- 
doubted fact  of  observation  —  we  may  consider  another 
possible  interpretation  of  the  word  ak.  The  amplitude  of 
the  temple  being  7H°  N.  of  E.,  shows  conclusively  that  we 
cannot  be  dealing  witli  the  meridian,  but  may  we  be  dealing 
with  the  most  eastern  elongation  of  the  star  in  its  journey 
round  the  Pole^ 

I  have  inquired  into  this  matter  for  the  time  of  the  last 
building  of  the  temple  in  the  time  of  the  Ptolemies,  and  find 
that  the  amplitude  of  the  temple,  instead  of  being  7\h' ,  would 
have  been  about  70°.  It  seems  probable,  then,  that  this 
interpretation  will  not  hold,  and  it  may  be  further  stated  tliat, 
in  the  case  of  a  star  at  a  considerable  angle  above  the  horizon, 
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the  stretching  of  a  cord  iu  the  buikling  ceremonial — the 
"Ausspannung  der  Strickes,"  as  the  \y ovdi^  put- ser  are  translated 
by  Diimichen — would  really  have  been  no  stretching  of  the 
cord  at  all ;  for  the  star  being  many  degrees  above  the  horizon, 
another  method  must  have  been  employed,  and  in  all  prob- 
ability would  have  been  distinctly  referred  to  in  the  careful 
statements  of  the  ceremonies  which  exist.  I  tliink,  then,  that 
we  are  perhaps  justified  in  dismissing  this  possible  explana- 
tion, especially  as  rising  stars  are  referred  to. 

We  now  come  to  considerations  of  a  different  order.  The 
inscription  which  we  have  quoted  is  put  into  the  mouth  of  the 
Emperor  Augustus,  though  he  never  was  at  Denderah. 

This  suggests  that  the  temple  built  in  the  time  of  Augustus 
carried  forward  the  account  of  the  old  foundation.  There 
is  evidence  of  this.  The  constellation  of  the  Thigh  neither 
rose  nor  set  in  the  time  of  Augustus — it  was  circumpolar. 
The  same  statement  may  be  made  regarding  the  restoration 
in  the  time  of  Thothmes  III.  So  we  are  driven  to  the  con- 
clusion that  if  we  regard  the  inscription  as  true,  it  must  refer 
to  a  time  preceding  the  reign  of  Thothmes.  I  shall  return  to 
this  subject  in  a  subsequent  chapter. 

THE   ALIGNMENT    OF    THE    TEMPLE . OF    EDfO. 

A  reference  to  the  same  constellation  (the  Thigh)  is  also 
made  in  the  account  of  the  ceremonial  used  at  the  laying  of 
the  foundation-stone  of  the  temple  at  Edfil.  The  king's 
glance  was  directed — in  the  case  of  the  building  of  that  temple 
— to  the  Thigh,  but  no  precise  reference  to  any  star  or  to  any 
point  ak  is  given. 

As  before,  I  give  the  full  translation  of  the  inscription,^ 
remarking   that  the  last   restoration  was  nuxde   iJ.c.  237 — 57. 

^  Quoted  from  Nisscr,  op.  cit. 
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The  king  is  rejire.seiitecl  as  speaking  thus: — "  I  have  grasped 
the  \yooden  peg  and  the  handle  of  the  chib ;  I  hold  the  rope 
with  Sesheta ;  my  glance  follows  the  course  of  the  stars ;  my 
eye  is  on  Mes^et  [that  is,  the  '  Bull's  Thigh  constellation,'  or 
Great  BearJ ;  (mine  is  the  part  of  time  of  the  number  of  the 
hom'-clock) ;  I  establish  the  corners  of  thy  house  of  God,"  And 
in  another  place  : — "  I  have  grasj^ed  the  wooden  peg  ;  I  hold 
the  handle  of  the  club :  I  grasp  the  cord  with  Sesheta  ;  I  cast 
my  face  towards  the  course  of  the  rising  constellations ;  I  let 
my  glance  enter  the  constellation  of  the  Great  Bear  (the  part 
of  my  time  stands  in  the  place  of  his  hour-clock) ;  I  establish 
the  four  corners  of  thy  temple."  The  translation  is  Brugsch's. 
The  phrases  in  parentheses  are  interpreted  differently  by 
Dumiclien,  who  translates  them  : — "■  Standing  as  divider  of 
time  by  his  measuring  instrument,"  or  ''  representing  the 
divider  of  time  (/.<?.  the  god  Thoth)  at  his  measuring  in- 
strument." The  word  merech  or  merchet,  in  which-  Brugsch 
suspects  hour-  or  water-clock,  does  not  occur  elsewhere. 

In  this  case,  seeing  that  the  temple  lies  with  its  axis  very 
nearly  north  and  south,  as  I  determined  by  my  owni  (magnetic) 
observations,  the  stretching  of  the  cord  was  certainly  in  or 
very  near  the  meridian ;  and  it  may  be  remarked  that  in  tlie 
Naos  there  is  an  opening  in  the  roof,  over  the  side  of  the 
second  or  third  door  from  the  sanctuary,  and  inclined  at  an 
angle  of  ^0°  (unlike  any  other  opening  that  I  have  seen  in  the 
roof  of  any  Egyptian  temple),  which  may  have  been  used  to 
observe  the  transit  of  some  particular  star.  The  angle  I  was 
not  able  to  determine  with  absolute  accuracy,  as  the  vertical 
circle  of  the  theodolite  I  had  w^ith  me  was  out  of  adjustment. 

Taking  the  latitude  of  Edfii  as  25°,  and  assuming  the 
angle  of  40"  to  be  not  far  from  the  truth,  the  North  Polar 
distance  of  the  star  observed  would  be  15°. 

M    2 
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Within  a  degree  or  so — and  this  is  as  near  as  we  can  get 
till  more  accurate  observations  have  been  made  on  the  spot — 
this  satisfies  Dublie,  the  chief  star  in  the  Great  Bear  in  the 
time  of  the  Ptolemies.  Supposing  the  temple  was  originally 
oriented  to  Dubhe,  its  amplitude,  86^°  S.  of  W.,  gives  us  the 
date  3900  b.c.  I  shall  show,  however,  that  it  is  more  probable 
that  the  temple  was  oriented  on  some  southern  star. 

1  may  here  remark  that,  so  far  as  I  know,  Edfu  is  the  temple 
in  Egypt  nearest  the  meridian.  If,  therefore,  it  were  used 
as,  on  my  theory,  all  other  temples  were,  it  could  only  have 
jjicked  up  the  light  from  each  of  the  southerly  stars,  as  by 
the  precessional  movements  they  were  brought  into  visibility 
very  near  the  southern  horizon. 

In  this  respect,  then,  it  is  truly  a  temple  of  Horus,  in 
relation  to  the  southern  stars — the  southern  eyes  of  Horus. 
But  it  was  not  a  sun-temple  in  the  sense  that  Karnak  was 
one ;  and  if  ceremonies  were  performed  for  which  light  was 
required,  jjerhaps  the  apj^aratus  referred  to  by  the  writer 
Dupuis  ^  was  utilised.  He  mentions  that  in  a  temple  at 
Ileliopolis — whether  a  solar  temple  or  not  is  not  stated — the 
temple  was  flooded  all  day  long  with  sunlight  by  means  of 
-a  mirror.  I  do  not  know  the  authorities  on  which  Dupuis 
founds  his  statement,  but  I  have  no  doubt  that  it  is  amply 
justified,  for  the  reason  that  doubtless  all  the  inscrij^tions  in 
the  deepest  tombs  were  made  by  means  of  reflected  sunlight, 
for  in  all  freshl}'-opened  tombs  there  are  no  traces  whatever  of 
any  kind  of  combustion  having  taken  j)lace,  even  in  the  inner- 
most recesses.  So  strikingly  evident  is  this  that  my  friend 
M.  Bouriant,  while  we  were  discussing  this  matter  at  Thebes, 
laughingly  suggested  the  possibility  that  the  electric  light  was 
known  to  the  ancient  Egyj)tians. 

.  '  "  Originc  des  Ciiltes,"  vol.  i.,  p.  450. 
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With  a  system  of  fixed  mirrors  inside  the  galleries,  what- 
ever their  length,  and  a  movable  mirror  outside  to  follow  the 
coiu*se  of  an  Egyptian  sun  and  reflect  its  beams  inside,  it  would 
be  possible  to  keep  up  a  constant  illumination  in  any  part  of 
the  galleries,  however  remote. 

Dupuis  quotes  another  statement  that  the  greatest  pre- 
cautions were  taken  that  the  first  rays  of  sunlight  should  enter 
a  temple  (of  course,  he  means  a  solar  temple). 

But  it  is  possible  that  there  might  have  been  another  temple 
at  right  angles,  facing  nearly  due  east.  In  this  case,  the  larger 
temple  would  have  been  named  after  the  worship  to  which  the 
smaller  one  was  dedicated.  If  so,  unlike  the  solar  temples  at 
Heliopolis,  Al>ydos,  and  Thebes,  the  Edfu  temple  was  sacred 
to  the  Equinoctial  Sun,  or,  at  all  events,  to  the  Sun  verv  near 
an  equinox. 


CHAPTER    XVIII. 

THE    STAR-TEMPLES    AT    KARNAK. 

When  I  began  my  studies  of  the  Egyptian  temples  the 
building  inscriptions  referred  to  in  the  preceding  chapter 
lay  forgotten  in  the  Egyptologist's  archives.  I  purpose  now 
to  give  some  account  of  my  work  at  Thebes,  where  I  made 
a  special  study  of  the  temples,  because  there  is  a  very  great 
number  there,  and  many  are  in  a  fair  state  of  preservation. 
These  investigations  convinced  me  that  temples  were  oriented 
to  stars  before  the  inscriptions  in  question  were  known  to 
me,  although  the  whole  temple  field  is  so  crowded  with 
temples,  each  apparently  blocking  up  the  fair-way  of  the 
other,  that  it  seems  well-nigh  impossible  that  any  such  process 
as  that  described  in  the  last  chapter  could  have  been 
applied. 

This  difficulty  will  be  gathered  from  tlie  accompanying- 
folding  plate  giving  a  reproduction  of  Lepsius's  general  maps 
of  the  temple  region  of  Karnak,  showing  his  reference  letters 
and  also  the  true  north  and  the  orientation  of  the  chief  temples. 
We  have  already  dealt  with  the  solar  temple  of  Amen-Ra. 

We  find,  beginning  at  the  south,  a  large  temple  with 
a  long  line  of  sphinxes,  the  temple  of  Mut  (x)  facing  the 
large  temple  of  Amen-Ra  (k).  To  the  north  of  the  latter 
is  another  temple  system  (a  and  b  and  c),  also  with  an 
avenue  of  sphinxes.  On  the  east  side  of  k  another  temple 
(o)  is  only  slightly  indicated. 

To  the  south  of  the  large  temple  k  is  another  one — that 
of  Khons  (t),  also  with  its  sphinxes.     Coiniccted  with  K  are 
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two  other  temples,  i.,  nearly,  and  m,  exactly,  at  right  angles 
to  it.  There  is  also  such  a  rectangular  temple  (y)  added 
to  the  temple  of  ^Vwi.  I  also  call  attention  to  the  temples 
V  and  -w,  chiefly  to  point  out  that  when  I  went  over  the 
oTound  with  M.  Boiiriant  it  seemed  to  us  as  if  the  temple  v 
faced  S.E,  and  not  X.W.  as  indicated  by  Lepsius.  Very  few 
traces  of  the  temple  are  left. 

Since  tire  labours  of  the  French  and  Prussian  Govern- 
ments gave  full  records  of  Karnak  a  memoir  on  the  temples 
has  been  published  by  Mariette,  which  gives  us  not  only 
plans,  but  precious  information  relating  to  the  periods  at 
whicli,  and  the  kings  by  whom,  the  various  parts  of  the 
temples  were  constructed  or  modified.  Xo  doubt  those  which 
are  still  traceable  form  only  a  very  small  portion  of  those 
which  once  existed;  but  however  that  may  be,  I  have  now 
only  to  call  attention  to  some  among  them. 

I  have  previously  shown  that  the  magnificent  work  of 
Mariette  has  supplied  us  with  building  dates  for  the  solar 
temple  to  whicli  reference  has  been  made;  so  that  we  have, 
with  more  or  less  accuracy,  the  sequence  of  the  various  parts 
of  the  completed  building. 

If  we  consider  the  plan  without  any  reference  to  the  build- 
ing dates  at  all,  the  idea  that  the  smaller  temples  were  built 
for  observations  of  stars  seems  to  be  entirely  discountenanced. 
The  temple  l,  for  instance,  instead  of  haWng  a  clear  horizon, 
is  blocked  by  the  very  solid  wall  (2)  and  its  accompanying 
columns ;  the  temple  m,  instead  of  ha\dng  a  clear  horizon,  is 
absolutely  blocked  by  two  of  the  line  of  pillars  (1)  very  care- 
fully built  in  front  of  it.  But  if  we  consult  Mariette,  we  find  in 
loth  cases  that  the  ivall  ivas  built  lontj  after  one  temple^  and  the 
pillars  IV ere  luilt  long  after  the  other. 

This  result  is  satisfactorv,   inasmuch  as  it  indicates  that 
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a  natural  objection  to  the  orientation  liy23othesis  is  invalid. 
But  can  we  strengthen  it  by  supporting  Mariette's  statement 
as  to  the  dates  ? 

Mariette  states  that  the  temple  m  was  built  by  Kameses 
III.,  a  king  of  the  tAventieth  dynasty.  With  this  datum, 
we  consider  the  orientation  of  the  temple.  The  problem  is  one 
of  this  kind : — Taking  the  ^Egyptologist's  date  for  Rameses 
III.  at  1200  B.C.,  and  taking  the  amplitude  of  the  temple 
as  63^°  N.  of  E.,  was  there,  when  that  temple  was  built, 
any  star  opposite  to  it,  any  star  to  which  it  accurately 
pointed  ?  We  can  translate  the  amplitude  of  that  temj^le 
into  the  declination  of  a  star,  making  a  slight  correction 
for  the  stated  conditions  of  observation  in  Egypt,  which 
would  make  the  apparent  amj^litude  less  than  the  true  one, 
because  the  star  would  apj^ear  to  rise  more  to  the  south. 
In  the  absence  of  precise  information,  we  are  justified  in 
taking  the  mean  of  the  values  referred  to  by  Biot — that  is, 
an  apparent  amplitude  due  to  a  stratum  of  haze  1^°  high, 
especially  as  the  temple  looked  away  from  the  Nile. 

Searching  the  astronomical  tables,  we  find  that  there  was 
a  star  visible  along  the  temple  axis.     The  star  was  y  Draconis. 

So  much  for  the  temple  m.  We  now  proceed  to  the  other 
one  lettered  l,  the  temple  of  Seti  IT. 

The  amplitude  of  temple  l  is  63°  S.  of  W.,  and  the  date, 
according  to  Mariette,  1300  B.C.     We  find  the  declination,  pro- 
ceeding as  before,  and  assuming  hills  1|°  high,  to  be  53 1°  S., 
and  about  that  date  the  bright  star  Canopus  set  on  the  align 
ment  of  the  temple. 

It  will  hence  be  gathered  that  just  as  truly  as  the  temple 
M  seems  to  have  been  pointed  to  the  northern  star  y  Draconis 
rising,  the  temple  l  was  pointed  to  the  southern  star  Canopus, 
setting. 


^ 
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But  this  is  not  all.  There  is  another  temple  to  which  I 
have  already  directed  attention — the  temple  of  Khons  (t  of 
Lepsius),  founded  by  Rameses  III.,  though  as  it  comes  to  us 
it  is  a  Ptolemaic  structure,  it  having  been  enlarged  and  re- 
stored by  the  Ptolemies.  It  is  very  nearh',  but  not  quite, 
parallel  to  the  temple  of  Seti  II. 

My  measures  and  those  of  Lepsius  give,  approximately, 
amplitudes  as  under — 

Temple  of  Seti  (t)       63   S.  of  W.         '       . 
Temple  of  Khons  (l)  62°         „ 

Continuing,  therefore,  the  same  line  of  inquiry,  and  assum- 
ing that  Mariette  was  right,  and  that  the  temple  was  really 
finally  completed  (and  no  doubt  its  axis  revised)  by  the 
Ptolemies,  and  that  they  flourished  about  200  B.C.,  we  have 
the  same  problem.  Was  there  a  star  towards  which  that 
temple  could  have  been  directed,  and  which  could  have  been 
seen  in  that  temple  Avith  its  actual  orientation  ? 

Calculation  shows  that  the  change  of  amplitude  of  Canopus 
due  to  the  precessional  movement  between  1300  B.C.  and 
200  B.C.  is  almost  exactly  1°,  the  difference  in  the  amplitude 
of  the  temples.  We  seem,  then,  to  have  in  the  temples  l  and  t 
two  temples  directed  to  the  same  star  at  different  times. 

These  statevients  must  be  taken  as  provisional  only.  To 
render  them  absolute,  careful  measurements  must  be  made,  on 
the  spot,  of  the  heights  of  the  hills  towards  which  the  temples 
point. 

Leaving  this  for  the  moment  on  one  side,  we  get  in  this 
manner  astronomical  dates  of  the  reigns  of  Seti  II.  and 
Rameses  III.  within  a  very  few  years  of  those  given  by  the 
Egyptologists. 

More  than  this,  the  application  of  this  method  entii-ely  justifies 
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Mariette's  view  with  regard  to  these  more  modern  temples  at 
Thebes,  and  sliows  tliat  when  they  were  built  the  outlook  was 
clear,  so  that  the  building-  ceremonials  referred  to  in  the  last 
chapter  might  have  been  performed. 

I  am  next  anxious  to  point  out  that  not  only  is  this  so,  but, 
accepting  it,  we  can  explain  exactly  why  the  walls  and  temples 
and  columns  were  erected  in  the  sequence  which  Mariette 
indicates.  We  not  only  know  when  they  were  built,  but  we 
can  presently  understand  luluj  they  were  built. 

The  first  point  to  which  I  draw  attention  in  this  matter  is 
the  following: — Referring  to  the  plan,  we  find  that  before  the 
time  of  Rameses  III.  the  temple  of  Seti  II.  was  right  out  in  the 
open.  It  thus  represented  just  one  of  those  external  rectangular 
temples  which  have  been  found  at  Denderah  and  at  very  many 
other  places  in  Eg}'pt.  It  was  one  of  the  Egyptian  ideas  to 
have  two  temples  at  right  angles  to  each  other.  That  temple, 
then,  stood  alone.  The  next  change  seems  to  have  been  this  : 
The  star  Canopus,  the  setting  of  which  it  was  built  to  watch, 
was,  through  the  precessional  movement  to  wdiich  I  have  re- 
ferred, no  longer  conveniently  observed  in  that  temple.  To 
obviate  this  the  temple  t  was  built  by  Ramieses  III.  with  a 
change  of  amplitude  equivalent  to  the  actual  precessional 
change  of  the  star's  declination,  to  carry  on  the  observations. 

Further,  at  the  same  time  another  temj^lc  (m)  was  built 
to  observe  7  Draconis.  It  is  now  easy  to  understand  what 
the  21st — a  Theban — dynasty  did.  Seti's  temple  (l)  had  been 
superseded ;  the  temple  m  was  a  second  rectangular  temple 
outside  the  great  temple  of  Karnak  (k).  They  said  to  them- 
selves: "We  will  make  Karnak  more  beautiful,  and  we  will 
extend  it.  We  can  now  build  walls  in  continuation  of  the 
old  walls,  and  we  can  build  still  another  pylon,  because 
Seti's   temple   is   no   longer   being  used,   the  worship  having 
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been  transferred  to  the  temple  of  Rameses  III.  (Khons). 
By  building  the  northern  wall  we  prevent  the  use  of  temple 
M,  sacred  to  our  enemy  Sutech." 

I  should  add  that  the  opening-  in  the  wall,  in  prolongation 
of  the  axis  of  temple  m,  is  not  directly  opposite  the  temple  m, 
but  a  little  to  the  east ;  it  was  probably  made  later,  possiblv  by 
the  twenty-second  dynasty,  who  were  Set  worshippers.  Again, 
coming  to  the  time  of  Taharqa,  returning  at  the  end  of  the  exile 
of  the  priests  of  Amen  in  Xubia,  the  temple  m  was  again  thrown 
out  of  use.  Pillars  were  built  in  front  of  it,  right  in  the  fair- 
way, affording  an  instance  that  when  a  temple  was  thrown  out 
of  use,  not  by  the  precessional  movement  of  the  star  to  which 
it  had  been  directed,  but  by  the  partisans  of  another  creed,  the 
fact  of  its  being  no  longer  in  operation  was  insured  by  some- 
thing being  built  in  front  of  it,  to  prevent  observation  of  the 
stellar  divinity  no  longer  in  vogue. 

It  may  be  added  that  long  after  the  temple  of  Seti  II.  fell 
out  of  astronomical  use,  and  was  on  that  account  blocked  by 
the  walls  of  the  twenty- first  dynasty,  the  Ptolemies  built 
a  new  temple  of  Osiris,  which,  if  built  before,  would' have 
been  in  the  fair-way  of  the  temple  of  Seti.  Thus,  there  is 
a  reason  for  all  the  changes  made  at  all  the  dates  referred 
to  by  Mariette. 

I  think  we  find  in  this  result  of  the  inipiiry  a  valuable 
corroboration  of  Mariette's  conclusions,  and  another  reason 
why  we  should  not  cease  to  admire  his  mag-nificent  work. 

So  far  I  have  only  referred  to  the  relativdy  modem  parts 
of  Karnak.  I  now  pass  to  the  more  ancient  ones,  in  which 
we  ought  to  note  the  same  laws  holding  good,  if  there  be  any 
value  in  the  view  we  are  discussins^. 

We  find  that  some  of  the  most  important  temples  given  by 
Lepsius   and   Mariette    (b,   x,    and  w)   are  just  as  effectively 
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blocked  by  the  mass  of  the  tem^^le  of  Amen-Ra  as  those 
Ave  have  already  considered  were  by  the  walls  of  the  twenty- 
iirst  dynasty  and  Taharqa's  columns ;  and,  looking-  at  the 
plan,  it  seems  at  first  perfectly  absurd  to  continue  to  hold 
for  one  moment  the  idea  that  these  temples  Avere  built  for 
observations  of  stars  on  the  horizon. 

The  temple  x  (]\Iut)  is  blocked  by  the  pylon  marked 
8,  the  temple  b  by  the  eastern  end  of  the  great  temple,  the 
temple  w  by  the  temple  o. 

Mariette  here  again  comes  to  our  rescue  to  a  certain  extent. 
He  shows,  as  I  have  stated  in  Chapter  XI.,  that  in  the  beginning 
of  things,  certainly  in  the  twelfth  dynasty,  possibly  in  the 
eleventh  dynasty,  and  possibly  even  before  that,  only  the 
central  part,  marked  4,  of  the  solar  temple  existed,  less  as 
a  temple  than  as  a  shrine,  with  nothing  to  the  west  of  it  and 
nothing  to  tlie  east  of  it. 

That  being  so,  the  temple  b  gets  its  fair-way  to  the  south, 
and  the  temple  of  Mut  (x)  and  tlie  smaller  temple  (av)  to  the 
north. 

Mariette  in  his  tAvo  plates  sIioaa^s  the  growth  of  the  temple 
of  Amen-Ra  in  a  most  admirable  Avay,  from  the  central  portion 
of  the  temple  to  Avhich  1  haA^e  referred — that  is,  the  small 
central  court,  Avhich,  he  is  careful  to  note,  existed  before 
Thothmes  I. ;  hoAV  much  before,  he  does  not  say.  AfterAA^ards, 
the  pylons  are  added ;  then  they  are  elaborated  ;  then  the 
sanctuary  is  thrown  back  to  the  eastward,  and  the  temple  o 
built,  and  b  thereby  blocked,  and  then  throAvn  forward  to  the 
Avestward,  thus  blocking  x  and  z. 

If  there  is  anything  in  these  considerations  at  all,  it  is 
suggested  that  all  the  temples  to  whicli  I  have  referred 
Avere  founded  before  these  easterly  and  Avesterly  extensions,  of 
which  Mariette  gives  us  such  ample  evidence. 
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In  a  subsequent  chapter  it  is  suggested  that  this  great 
leno-thening-  of  the  original  shrine  of  Amen-Ra  was  undertaken 
for  the  purpose  of  blocking  temples  x,  z,  and  w,  all  dedicated 
to  Set.  -  Thothmes  III.  and  Taharqa  had  precisely  the  same 
objects  in  view,  apparently. 

Here,  however,  we  meet  a  real  difficulty.  Mariette  states 
that,  so  far  as  he  has  been  able  to  find,  the  tenq^le  b,  a  temple 
of  which  the  worship  is  Amen,  and  the  temple  x,  in  which 
the  worship  is  Mut,  were  built  by  Amen-hetep  III.  If  that 
were  so,  they  Avould  have  been  built  blocked;  none  of  the 
usual  ceremonials  could  have  been  employed  at  their  founda- 
tion. They  could  not  have  been  used  at  all  for  astronomical 
purposes,  because  their  horizons  were  blocked  by  these  exten- 
sions of  the  temple  of  Amen-Ra. 

Here  I  must  refer  specially  to  temple  b.  Its  amplitude  is, 
according  to  Lepsius,  63^°  S.  of  W.  I  have  already  shown 
that  the  amplitudes  of  temples  l  (Khons)  and  t  (Seti  II.)  are 
62°  and  63°  S.  of  AV.,  and  that  in  the  times  of  the  Ptolemies 
and  Seti  II.,  each  faced  the  star  Canopus  in  turn.  Hence 
the  probability  that  we  have  three  temples  of  nearly  equal 
orientation  sacred  to  the  same  divinity. 


Temple. 

Orientation. 

Declination. 

Date. 

Khons 

G2 

52r 

300  B.C. 

Seti  II. 

63 

53l= 

1350  B.C. 

B 

63i 

5V 

1800  B.C. 

The  statement  is  that  the  part  of  the  temple  of  Amen-Ra,  the 
building  of  which  blocked  b,  was  commenced  by  Thothmes 
III.,  whose  date,  according  to  Brugsch,  is  1600  B.C.,  and  con- 
tinued by  Amen-hetep  III.  (1500  B.C.).  Unless,  then,  some 
other  provision  was  made,  the  observations  of  Canopus  were 
not  continued  until  another  shrine  was  built.  We  know  that 
another  shrine  was  built,  that  of  Seti  II.,  and  that  its  orientation 
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gives  a  date  of  l-'ioO  li.c.  It  might  have  been  commenced  by 
Seti  I.  after  the  Khu-en-Aten  troubles,  and  finished  by  Seti  II. 

One  is  therefore  tempted  to  ask  whether  we  have  not  here 
one  of  those  crucial  cases  which  Mariette  himself  contemplated, 
in  which  the  true  foundation  is  so  far  anterior  to  the  last 
restoration  or  the  last  decoration,  from  which,  for  the  most 
part,  the  archaeologist  gets  his  information,  that  one  is  abso- 
lutely misled  by  the  restorations  or  decorations  as  to  the  true 
date  of  the  original  foundation  of  the  shrine.^ 

If  the  archa3ologists  are  right  in  attributing  the  granite 
temple  of  Osiris  (?),  near  the  sphinx,  to  a  date  anterior  to,  or  even 
contemporaneous  with,  the  second  pyramid,  we  have  evidence 
that  in  the  early  dynasties  the  temple  building  in  stone,  and 
even  in  granite  brought  from  Aswan,  was  as  perfect  in  the 
matter  of  workmanship  as  in  the  eighteenth  dynasty ;  and  that 
it  was  not  then  the  fashion  to  inscribe  walls,  but  only  statues 
and  stelas.  May  it  possibly  be  that  the  fashion  in  question 
came  in,  or  reached  its  greatest  development,  during  the 
eighteenth  dynasty,  and  that  on  this  account  so  many  temples 
are  ascribed  to  that  period,  whereas  they  were  actually  in 
existence  before? 

If  the  prior  dynasties  built  no   temples,  why  did  they  not 

'  On  this  point  I  am  permitted  by  Professor  Maspero  to  print  the  following  extract  from 
a  letter  I  received  from  him : — "  Tons  les  temples  ptolemaiques  et  la  plus  grande  jiartie 
des  temples  pharaoniques  sont  des  reconstntctioiis.  Co  que  vous  avcz  observe  do  Denderah, 
est  vrai  d'Esneh,  d'Ombos,  d' Assouan,  do  Phila^,  etc.  Or,  si  les  premiei's  constructeurs 
d'un  temple — ou  chez  nous  d'une  eglise — peuvcnt  choisir  presque  a  leur  gre  rcmphicemcnt, 
et  par  suite  I'orientation,  la  plus  convenable,  il  en  est  bien  rarement  de  merne  des  recon- 
stritctcurs.  Les  maisons  accumulees  autour  du  temple  les  genaient,  d'ailleurs  les  habitudes 
du  culte.et  de  la  population  etaient  prises;  on  rebatissait  le  temple — comme  d'ordinaire 
chez  nous  on  rebatit  I'eglise — sur  la  meme  orientation  et  sur  les  mcmcs  fondations.  J'ai 
constate  le  fait  a  Kom-Ombo,  ou  les  debris  du  temple  decore  par  Amenhotpou  T.  et 
Thoutmosis  III.  sont  orientes  exactement  comme  ceux  du  temple  ijtolemaique  actuel,  btlti 
sur  les  mines  du  precedent.  Vous  avez  done  le  droit  do  dire,  non  seulement  pour  Den- 
derah, mais  pour  beaucoup  d'autres  temples,  qu'ils  ont  etc  reconstruits  sur  I'orientation 
du  temple  qu'ils  rompla(;aient,  quand  meme  cetto  orientation  ne  rcpondait  plus  a  la 
realite  des  choses." 
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do  so  ?  and  if  they  did,  where  are  they,  if  some  of  those 
insci'ibed  by  the  eighteenth  dynasty  be  not  they  ? 

In  the  absence  of  final  archaeological  evidence — that  is, 
admitting:  Mariette's  own  doubt  as  to  the  mere  existence  of 
inscriptions — are  there  any  astronomical  considerations  which 
may  possibly  help  us?  Assuming  that  the  temples  were 
astronomically  oriented,  we  have  one  registering  for  us  the 
time  elapsed  since  the  original  direction  of  the  axis  was  laid 
down,  in  terms  of  the  change  in  the  obliquity  of  the  ecliptic. 

AYe  have  others  registering  time  in  like  manner  in  terms 
of  the  change  due  to  precession,  if  we  can  get  any  light  as 
to  the  stars  towards  which  the  temj^les  were  oriented. 

I  have  already  dealt  with  the  temple  of  Amen-Ra  in 
Chapter  XI.,  and  we  found  a  foundation  date  of  3700  B.C.  for 
the  original  shrine,  so  far  as  the  rough  observations  already 
available  can  be  trusted.  Assuming  the  accuracy  of  this  deter- 
mination, it  is  clear  that  we  must  look  for  stars  with  appropriate 
amjilitudes  between  that  date  and  say  :2500  B.C. 

Let  us  take  the  temple  of  Mut  (x  of  Lepsius) ;  its  amplitude 
is  72^  X.  of  E.  This  was  the  ampHtude  of  7  Draconis  about 
3500  B.C.  This  temple,  then,  bore  the  same  relation  to  m  as 
T  did  to  l!  We  have  two  cases  of  two  temples  erected  at 
different  dates  to  the  same  star. 

Although  it  has  been  convenient  to  begin  with  Thebes 
for  the  reasons  given,  the  records  concerning  any  one  temple 
there  are  far  more  restricted  than  those  which  relate  to  some 
temples  elsewhere;  while  the  cult  can  only  be  determined  in 
few  instances.  I  propose,  therefore,  for  the  present  to  content 
myself  with  the  above  general  considerations  showing  the  first 
application  of  the  method  of  investigation  adopted,  and  to  pass 
on  to  Denderah,  where  we  are  sure  of  the  cult  and  where  many 
particulars  are  given. 


CHAPTER    XIX. 

THE    PERSONIFICATION    OF    STARS— THE    TEMPLE    OF    ISIS 

AT    DENDERAH. 

We   have   now   to   pass   from   the    building    ceremonials   and 
a   general   consideration    of    the   temples    at   Karnak,    to   the 
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worships  to  which  the  various  temples  were  dedicated.  And  to 
do  this  we  must  face  the  problems  of  Egyptian  mythology,  so 
far  as  the  names  and  origins  of  the  various  gods  and  goddesses 
are  concerned. 

There  is  ample  evidence  that  each  temple  was  sacred  to 
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some  g-od  or  goddess,  although  in  many  cases  the  name  of  the 
patron  divinity  has  been  lost. 

Fortunately,  at  Denderah  the  patron  dignities  are  well 
knoA\Ti,  so  it  will  be  well  to  begin  with  the  temples  there.  We 
find  a  general  plan  of  Denderah  among  the  magnificent 
drawings  which  we  owe  to  the  French  expedition  of  1798. 
This  shows  the  wall  round  the  temple-space  containing  the 
temple  of  Hathor,  the  great  temple  ;  and  the  smaller  temple  of 
Isis  at  right  angles  to  it.  We  find,  roughly,  that  the  great 
temple  2)oints  to  the  north-east ;  the  smaller  temple  of  Isis 
points  to  the  south-east.  A  later  plan  has  been  published  by 
Mariette  in  his  work  on  Denderah. 

These,  then,  are  the  main  conditions  of  the  temples  at 
Denderah.  But  we  can  go  a  little  more  closely  into  them  by 
referring  to  the  map  which  accompanies  Biot's  memoir,  to 
which  I  have  previously  referred.  He  gives  the  axis  of  the 
Hathor  temple  pointing,  not  merely  to  the  north-east,  but  to 
18°  E.  of  N.  Since  the  other  temple  lies  at  right  angles  to  the 
great  one,  its  direction,  according  to  Biot,  is  18°  S.  of  E. 

To  show  the  uncertainty  in  these  inquiries  brought  about 
by  the  absence  of  a  proper  survey,  I  may  give  the  following 
later  values : — 

1.  Lepsius,  1844— 

Magnetic  azimuth  of  the  axis  ...  ...     N.  25°  E. 

„         amplitude       „       ,,  ...  ...      65"  N.  of  E. 

Correction  8^"* 
.•.Astronomical  amplitude      ...  ...  ...     7.31"  X.  of  E. 

2.  Mariette,  1870 — 

Astronomical  azimuth  ...  ...  ...  ...     X.  15^  E. 

,,  amplitude  ...  ...  ...      75'  X.  of  E. 

3.  LOCKYEB,    1891  — 

Magnetic  azimuth  of  axis  ...  ...  ...     N.  23°  E. 

,,         amplitude       ,,  ...  ...  ...      67  X.  of  E. 

Assumed  correction  \V 

Astronomical  amplitude  ...  ...  ...      7H' 

N 
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As  my  value  agrees  closely  with  that  of  Biot,  I  adhere 
to  it ;  and  it  gives,  for  the  amplitude  of  the  temple  of  Isis 
at  right  angles  to  the  Hathor  temple,  18^°  S.  of  E. 

Now,  it  is  stated  distinctly  in  the  inscriptions  that  "  the 
place  of  the  birth  of  Isis  is  to  the  north-west  of  the  temple  of 
Hathor,  its  portal  is  turned  to  the  east,  and  the  sun  shines  on 
its  portal  when  it  rises  to  illuminate  the  world."  ^  We  learn 
from  this  that  the  small  temple  was  locally  celebrated  as  the 
birthplace  of  Isis. 

It  is,  then,  a  temple  of  Isis.     AVho  was  Isis  ? 

Let  us  begin  by  considering  the  temple,  remarking  that 
the  inscriptions,  apparently  relating  to  both  temples,  are  found 
in  one  only.  On  this  point,  I,  for  the  present,  content  myself 
with  quoting  Plutarch's  statement"  tliat  Isis  and  Hathor  were 
the  same  divinities — at  all  events,  in  later  Egyptian  times. 

If  we  study  the  inscriptions — and  this,  thanks  chiefly  to 
Mariette's  magnificent  book  on  Denderah,  we  can  do — we  find 
that  they  give  out  a  very  certain  sound.  Here  is  one  of 
them  : — 

"  She  [i.e.  her  Majesty  Isis]  shines  into  her  temple  on  New  Year's  Day,  and 
she  mingles  her  light  with  that  of  her  father  Ra  on  the  horizon." 

Here  we  have  nothing  more  nor  less  than  a  distinct  and 
perfectly  accurate  statement  relating  to  the  cosmical  rising  of 
a  star,  i.e.,  as  I  have  before  explained,  of  the  sun  and  the  star 
both  rising  at  the  same  instant  of  time. 

Further,  in  the  inscriptions  the  '■'■rising  of  Hathor''''  is 
mentioned  distinctly.  ''  La  grande  d^esse  Sefekli  [SeshetaJ 
apporte  les  Merits  qui  se  rapportent  a  ton  lever,  o  Hathor,  et  au 
lever  de  Ra."  ^    Everybody  knows  that  '^  Ra  "  means  the  sun,  and 

1  Mariette,  "  Denderah,"  vol.  i.,  p.  263, 

■^  Mariette,  op.  cit.,  p.  142.     Plutarch  wrote  in  the  first  century  a.». 

'  Mariette,  op.  cit.,  p.  206. 
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therefore  the  rising  of  Rfi  is  at  once  accepted  by  everybody  as 
obviously  meaning  sunrise.  But  if  we  find  "Hathor"  treated 
in  the  same  way  as  the  sun,  then  Hathor  must  be  a  celestial 
body  rising  like  the  smi.  I  consider  this  a  very  important 
conclusion  to  arrive  at,  for  many  reasons. 

But,  ^further,  Hathor  was  also  worshipped,  according  to  the 
inscriptions,^  under  the  name  of  Sothis. 

Now  we  know,  quite  independently  of  all  mythology,  that 
Sothis  is  simply  the  Greek  form  of  the  Egyptian  name  (Sept) 
of  the  star  Sirius. 

Taking,  then,  all  these  inscriptions  together,  we  have 
an  absolute  astronomical  demonstration  of  the  fact  that  the 
"  rising  of  Hathor,"  which  is  referred  to  mythologically  in 
the  inscriptions  given  by  Mariette,  was  the  rising  of  Sirius ; 
that  the  star  which  ''  shone  into  the  temple,  and  which  mingled 
her  light  with  the  light  of  her  father  Ra,"  was  really  the 
star  Sirius.  We  get  the  demonstration  of  the  fact  that  mytho- 
logically the  star  Sirius  was  Hathor,  or  otherwise  Isis. 

In  other  words,  we  find  a  star  23ersonified ;  Sirius  being 
personified  as  Hathor  or  Isis. 

But  we  can  go  much  further  than  this.  It  is  possible,  as 
I  have  shown,  to  determine  the  position  of  Sirius  in  past  times, 
and  therefore  to  determine  whether  the  light  of  that  star 
ever  did  fall  along  the  axis  of  the  temple.  We  know  its 
orientation  approximately — 1^\°  S.  of  E. — so  that  any  celestial 
body  which  rose  at  that  amplitude  would  shine  upon  any  ob- 
ject enshrined  in  the  sanctuary.  In  the  case  of  Sirius,  the 
conditions  are  such  that,  owing  to  the  precessional  movement, 
the  distance  of  the  star  from  the  equator  has  been  gradually 
lessening  from  the  earliest  times.  Its  declination  in  8000  ]5.c. 
was  50°  S. ;  it  became  something  more  than  17°  S.  in  a.d.  1000. 

'  ^  Mariette,  o}).  cif.,  p.  142.    . 
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Knowing  the  declination,  it  is  easy  to  determine  the 
amplitude — and  given  the  conditions  at  the  temple  of  Isis  at 
Denderah,  viz.,  that  we  are  practically  dealing  with  a  sea 
horizon,  we  find  that  the  temple  really  pointed  to  Sinus 
about  700  B.C.,  which  is  the  date  Biot  found  for  the  con- 
struction of  the  zodiac  in  the  temple  of  Osiris,  referred  to  in 
Chapter  XIII. 

Further,  it  is  easy  to  show  that  Sirius  at  that  date  rose 
with  the  sun  on  the  Egyptian  New  Year's  Day ;  ^  in  mytho- 
logical language,  she  mingled  her  light  with  that  of  her 
father  Ra  on  the  great  day  of  the  year. 

As  this  is  the  first  instance  of  such  personification  that 
we  have  come  across,  it  behoves  us  to  studv  it  verv  carefullv. 
Why  was  Sirius  personified  and  worshipped  ? 

The  summer  solstice — that  is,  the  20th  of  June,  the  longest 
day — was  the  most  important  time  of  the  Egyptian  year,  as  it 
marked  the  rise  of  the  all-fertilising-  Nile.  It  was  really  New 
Year's  Day.  It  has  been  pointed  out,  times  without  number, 
that  the  inscriptions  indicate  that  by  far  the  most  important 
astronomical  event  in  Egyptian  history  was  the  rising  of  the 
star  Sirius  at  this  precise  time. 

Now  it  seems  as  if  among  all  ancient  peoples  each  sunrise, 
each  return  of  the  sun — or  of  the  sun-god — was  hailed,  and 
most  natm'ally,  as  a  resurrection  from  the  sleep — the  death — of 
night :  with  the  returning  sun,  man  found  himself  again  in  full 
possession  of  his  powers  of  living,  of  doing,  of  enjo}ing.  The 
sun-god  had  conquered  death ;  man  was  again  alive.  Light  and 
warmth  returned  with  the  dawn  in  those  favoured  Eastern 
climes  where  man  then  was,  and  the  dawn  itself  was  a  sight,  a 
sensation,  in  which  everything  conspired  to  suggest  awe  and 
gratitude,  and  to  thrill  the  emotions  of  even  uncivilised  man. 

^  Hathoris  termed  "  Lti  maitresse  du  commencement  de  Tiin."     Mariette,  loc.  cit.,  p.  207. 
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Wliat  wonder,  then,  that  sunrise  was  the  chief  time  of 
prayer  and  thankfulness  ?  But  prayer  to  the  sun-god  meant, 
then,  sacrifice ;  and  here  a  practical  detail  comes  in,  apparently 
a  note  of  discord,  but  really  the  true  germ  of  our  present 
knowledge  of  the  starry  heavens  which  surround  us. 

To  make  the  sacrifice  at  the  instant  of  sunrise,  prej^arations 
had  to  be  made,  beasts  had  to  be  slaughtered,  and  a  ritual  had 
to  be  followed ;  this  required  time,  and  a  certain  definite 
quantity  of  it.  To  measure  this,  the  only  means  available  then 
was  to  watch  the  rising  of  a  star,  the  first  glimmer  of  which 
past  experience  had  shown  to  precede  sunrise  by  just  that 
amount  of  time  which  the  ritual  demanded  for  the  various 
functions  connected  with  the  sunrise  sacrifice. 

This,  jDcrhaps,  went  on  every  morning,  but  beyond  all 
question  the  most  solemn  ceremonial  of  this  nature  in  the  whole 
year  was  that  which  took  place  on  New  Year's  morning,  or  the 
great  festival  of  the  Nile-rising  and  summer  solstice,  the  1st  of 
Thoth.  Besides  the  morning  ceremonial  there  were  processions 
of  the  gods  during  the  day. 

How  long  these  morning  and  special  yearly  ceremonials 
went  on  before  the  dawn  of  history  we,  of  course,  have  no 
knowledge.  Nor  are  the  stars  thus  used  certainly  known  to  us. 
Of  course  any  star  would  do  which  rose  at  the  appropriate  time 
before  the  sun  itself,  whether  the  star  was  located  in  the  north- 
ern or  in  tlie  southern  heavens.  But  in  historic  times  there  is 
no  doubt  whatever  about  the  star  so  used.  The  warning-star 
watched  by  the  Egyptians  at  Thebes,  certainly  3000  B.C.,  was 
Sirius,  the  brightest  of  them  all,  and  there  is  complete  evidence 
that  Sirius  was  not  the  star  first  so  used.^ 

^  "  Besides  the  solstice  and  the  beginning  of  the  Nile  flood,  there  was  an  event  in  the  sky 
which  was  too  striking  not  to  excite  the  general  attention  of  the  Egyi)tian  priesthood.  We 
also  know  from  the  newly-discovered  inscriptions  from  the  ancient  empire  that  the  risings  of 
Orion  and  Sirius  were  already  attentively  followed  and  mythologically  utilised  at  the  time  of 
the  building  of  the  pyramids." — Kuall. 
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The  astronomical  conditions  of  the  rising-  of  this  star  have, 
fortunately  for  us,  been  most  minutely  studied  both  by  Biot 
and,  in  more  recent  times,  by  Oppolzer,  and  from  their 
labours  it  seems  to  be  abundantly  clear  that  tlie  rising  of  Sirius 
at  the  solstice  was  carefully  watched  certainly  as  early  as 
3285  B.C.,  according  to  Biot's  calculations;  and,  further,  that 
the  rising  of  the  same  star  was  still  studied  in  a  relatively 
modern  time.  At  the  earlier  date  its  heliacal  rising  was 
observed,  but  in  later  times  means  had  been  secured  of  noticing 
its  cosmical  rising,  because  although  it  rose  long  before  the  sun 
on  the  longest  day  3000  B.C.,  it  rose  tvWi  the  sun  on  the  same 
day  in  the  later  times  referred  to.  This  ''cosmical  rising" 
observation  Avas  doubtless  secured  by  the  construction  of  their 
temples,  as  I  have  shown. 

We  are,  then,  astronomically  on  very  firm  ground  indeed. 
We  have  got  one  step  into  the  domain  of  mythology.  I 
assume  it  is  agreed  that  we  have  arrived  at  the  certain 
conclusion  that  the  goddess  Hathor  or  Isis  personified  a  star, 
Sirius,  rising  at  the  dawn ;  and  that  the  temple  of  Isis  at 
Denderah  was  built  to  watch  it. 


CHAPTER   XX. 

THE  PERSONIFICATION  OF  STARS   (COXTIXUED  -THE  TEMPLE  OF 
HATHOR    AT    DEXDERAH. 

In  Chapter  XVII.  I  quoted  from  the  inscriptions  relating 
to  the  alignment  of  the  axis  of  the  temple  of  Hathor  at 
Denderah.  It  will  be  remembered  that  the  king,  wliile 
stretching  the  cord,  had  his  glance  directed  to  the  ctk  of 
the  constellation  of  the  Thigh.  Further,  we  saw  in  the  last 
chapter  that  the  amplitude  of  the  temple  axis  is  71^°  X.  of  E. 

A  copy  of  Biot's  plan  giving  his  value  of  the  orientation 
is  given  on  the  next  page. 

I  have  shown  how  truly  the  temple  of  Isis  was  pointed 
to  Sirius.  We  have  now  to  try  to  find  a  star  towards  which 
the  temple  of  Hathor  may  have  been  pointed  in  like  manner. 

It  will  be  generally  understood  that  in  an  inquiry  of  this 
kind  there  are  very  many  difficulties,  chiefly  depending  upon 
the  uncertaintv  of  the  buildinor-date  of  the  orio^inal  foundation, 
and  upon  the  indeterminate  nature  of  the  information  avail- 
able. But  although  we  meet  with  these  difficulties  in  the  case 
of  the  temple  of  Hathor,  there  are  many  from  which  we  are 
free.  In  the  case  of  many  of  the  temj^les  in  Egypt  we  liave 
no  knowledge  of  the  tutelary  divinity.  For  a  great  many 
temples  no  observational  data  exist ;  they  have  not  been 
pr(»perly  measured — that  is,  we  do  not  know  exactly  in  what 
direction  they  point  or  what  their  amplitudes  are ;  and,  further 
we  do  not  know  anything  of  the  horizon  at  the  temple  building, 
so  as  to  be  able  to  make  tlie  necessarv  corrections  due  to 
heights  of  hills. 
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This  premised,  I  will  now  return  to  the  statement 
regarding  the  temple  of  Hathor,  to  see  what  can  be  made 
of  it  on  the  view  that  either  the  middle  or  the  chief  point, 


ORIENTATION    OF    THE    TEMPLE    OF    HATHOR    AT     DENDERAH    (BIOT).      (THE     TEMPLE 
OF   OSIRIS   ON  THE   ROOF  IS   ALSO   SHOWN  ON   A  LARGER  SCALE.) 


that  is,  the  brightest  star,  of  the  constellation  of  the  Great  Bear 
as  we  now  know  it,  was  the  one  referred  to,  and  that  the  cord 
was  stretched  to  the  star  on  the  horizon. 

The  first  question  which  arises  is.  Was  there  any  reason 
why  h  Ursse  Majoris  at  the  centre,  or  a  the  brightest,  should 
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have  been  used  as  the  orientation  point  at  any  time?  Was 
there  any  reason  why  any  special  sanctity  should,  have  been 
associated  "vrith  either?  Certainly  not,  in  the  case  of  8,  on 
account  of  its  magnitude,  because  Dubhe,  not  far  from  it,  is 
mucli  brighter;  and  possibly  not,  in  the  case  both  of  8  and 
a,  on  account  of  the  time  of  their  heliacal  rising.  We  seem 
therefore  in  an  impasse  along  this  line  of  inquiry  ;  but  a  further 
consideration  of  the  question  brings  out  the  remarkable  fact 
that  at  three  widely-sundered  points  of  time  the  stars  a  Lyra*, 
a  Ursae  Ma j  oris,  and  7  Draconis  have  been  the  brightest  stars 
nearest  the  Xorth  Pole,  and  with  such  declinations  that  a  Lyrse 
would  be  \'isible  at  one  of  the  dates,  a  Ursae  Ma  j  oris  at  another, 
and  y  Draconis  at  another  still — all  rising  in  nearly  the  same 
amplitude  far  to  the  north. 

In  Chapter  XVIII.  I  have  shown  that  one  of  the  temples,  and 
possibly  a  series  of  them,  at  Thebes  were  directed  to  7  Draconis. 
It  is  interesting,  then,  to  carry  the  inquiry  further.  It  may 
possibly  explain  how  it  is  that  we  get  a  definite  statement 
about  the  ah  of  the  Great  Bear  in  one  case  and  a  certain  sure 
orientation  to  7  Draconis  in  the  other. 

In  the  first  place,  it  has  to  be  borne  in  mind  that  when  a 
star  is  circumpolar — that  is,  never  sets — no  temple  can  be 
directed  to  its  rising.  Xow,  accepting  the  Tile  as  the  brightest 
star  (and  as  I  stated  in  Chapter  XVII.,  it  might,  indeed,  have  been 
the  central  one  as  well  in  the  old  constellation,  for  we  do  not 
know  its  limits),  we  have  to  deal  ^-ith  the  facts  concerning 
a  Ursae  Ma  j  oris,  called  by  the  Arabians  Dubhe. 

Tlie  latitude  of  Denderah  is  a  little  over  26°  N.,  therefore 
all  stars  with  a  less  polar  distance  than  that — or,  to  put  it 
another  way,  all  stars  with  a  declination  greater  than  (90°— 26°=) 
64°  N. — will  be  circumpolar.  Xow,  the  declination  of  Dubhe 
was  greater  than  6-1:°  between  4000  B.C.  and  1500  a.d.  (I  neglect 
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refractions  and  hills)  ;  hence,  if  there  is  any  truth  in  the 
statements  made  in  the  building  ceremonials,  the  temple  could 
not  have  been  founded  between  those  dates. 

But  what  are  the  records  concerning-  this  temple  ?  We 
know  that  the  structure  as  we  see  it  was  built  in  the  time 
of  the  last  Ptolemies  and  the  first  Roman  emperors,  and  I  have 
already  shown  that  at  those  dates  the  Grreat  Bear  (the  old 
Thigh)  did  not  rise  at  all,  as  it  was  circumpolar. 

It  is  also  known  that  there  was  a  temple  here  in 
the  time  of  Thothmes  III.,  and  even  earlier,  going  back  to 
the  earliest  times  of  Egyptian  history.  King  Pepi,  of  the 
Sixth  Dynasty  {circ.  3233  B.C.),  is  portrayed  over  and  over 
again  in  the  crypts. 

Even  this  is  not  all  the  evidence  in  favour  of  a  high 
antiquity.  In  one  of  the  crypts  (No.  9),  according  to  Ebers 
and  Diimichen,  there  are  two  references  to  the  earliest 
plans  of  the  temple.  One  inscription  states  that  the  great 
ground-plan  (Senti)  of  Ant  (Denderah)  was  found  in  old 
writing  on  parchments  of  the  time  of  the  followers  of  Horus 
(sun-worshippers)  preserved  in  the  walls  of  the  temple  during 
the  reign  of  King  Pepi.  Another  inscription  goes  further, 
referring  to  the  restoration  by  Thothmes  III.  (circ.  1600  B.C.)  of 
the  temple  to  the  state  in  which  it  was  found  described  in  old 
writings  of  the  time  of  the  King  Chufu  (Cheops)  of  the  Fourth 
Dynasty  {circ.  3733  e.g.).  If  any  faith  is  to  be  placed  in  this 
inscription,  it  seems  to  me  to  suggest  a  still  higher  antiquity. 
There  would  have  been  more  reason  for  describing  an  antique 
shrine  than  a  brand  new  one. 

Still  another  inscription  runs  : — 

"  King  Tehuti-mes  III.  has  caused  this  building  to  be  erected  in  memory  of 
his  mother,  tlie  goddess  Hathor,  the  Lady  of  An  (Denderah),  the  eye  of  the 
Sun,  the  heavenly  queen  of  the  gods.  The  ground  plan  was  found  in  the  city  of 
An,  in  archaic  drawing  on  a  leather  roll   of  the  time  of  the   Hor-Shesu  :  it  was 
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found  in  the  interior  of  a  brick  wall  in  the  south  side  of  the  temple  in  the  reign 
of  King  Pepi."  i 

But  let  US  see  what  the  facts  are  reo^ardino;  the  date 
supplied  hy  the  temple  itself,  accepting  the  statement  made 
regarding  the  actual  operations  at  the  laying  of  the  foundation 
stone  originally. 

To  determine  the  dates  approximately,  we  find  that  an 
amplitude  of  71^°  N.  of  E.  in  the  latitude  of  Deiiderah  gives  a 
declination  of  57f°  N.,  with  a  sea  horizon  (coiTecting  for  refrac- 
tion) 58f°  N.  with  hills  1°  high,  and  59|°  N.  -with  hills  2°  high, 
which  is  not  far  from  the  exact  conditions. 

The  star  Dubhe  had  the  declination  of  60°  N.  in  5000  b.c. 

If,  then,  I  am  right  in  my  suggestion  as  to  the  word  ak 
referring  to  a  Urs^e  Majoris,  we  find  the  closest  agreement 
between  the  astronomical  orientation ;  the  definite  statement 
as  to  a  certain  star  being  used  in  the  building  ceremonies ; 
the  inscriptions  in  the  crypts  referring  to  Cheops  as  the  earliest 
historical  personage  who  describes  the  building,  and  to  the 
Shesu-Hor  as  the  original  designers  of  the  building.  Accord- 
ing to  most  authorities,  5000  B.C.  lands  us  in  the  times  of  the 
Shesu-Hor  before  Mena. 

I  must  confess  that  this  justification  of  the  double  record 
strikes  me  as  very  remarkable,  and  I  think  it  will  be 
generally  conceded  that  fui-ther  local  observations  should  be 
made  in  order  to  attempt  to  carry  the  matter  a  stage  beyond 
a  first  approximation. 

We  have  got  so  far,  then.  If  we  take  the  history  as  we  find 
it,  and  further  take  the  trouble  to  work  out  the  very  definite 
statements  made,  we  find  that  the  temple  was  founded  pointing 
to  the  rising  of  Dubhe  before  it  became  circumpolar,  and  that  in 
those  times  this  star  was  symbolised  by  the  name  of  Hathor. 

1  Brugsch,  -'Egypt,"  Edition  1891,  p.  189. 
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We  may  accept,  then,  the  possibility  that  as  tlie  temple  of 
Isis  was  oriented  to  Sirius,  that  dedicated  to  Hathor  was  directed 
to  Dubhe. 

It  Avill  have  been  obvious  from  what  has  preceded,  that  if 
the  worship  of  Hathor  was  to  go  on  at  all,  and  if  it  were  in  any 
way  connected  with  the  observations  of  a  star  rising  near  the 
north  point  of  the  horizon,  a  new  star  must  be  chosen  when 
a  Ursse  Majoris  became  circumpolar.     That  is  the  first  point. 

I  have  already  stated  that  a  Ursse  Majoris  began  to  be 
circumpolar  at  Denderah  4000  b.c.  I  may  now  add  that 
7  Draconis  ceased  to  be  circumpolar  about  5000  b.c.  They  had 
the  same  declination  (62°  N.).  and  the  same  amplitude  (78°  N.) 
4400  B.C. 

Mariette's  plan  shows  a  second  temple  oriented  to  N.  6°  El., 
which  we  may  perhaps  be  justified  in  taking  as  N.  9^  E.,  since 
his  azimuth  of  the  great  temple  differs  from  Biot's  and  my 
own  by  3°. 

The  corresponding  declination  would  be  63°  N.  of  E., 
the  declination  of  Dubhe  in  4200  B.C.  and  of  7  Draconis  in 
4300  B.C.  The  temple  may  well,  therefore,  have  been  erected 
when  both  stars  had  the  same  amplitude,  the  apparent 
difference  of  100  years  being  due  to  the  uncertainty  of 
the  measures  available. 

The  second  point,  then,  is  that  when  Dubhe,  which,  while 
it  rose  and  set,  was  the  brightest  star  near  the  pole  which  did 
so,  became  circumpolar;  7  Draconis,  when  it  ceased  to  he 
circumpolar^  fulfilled  these  conditions ;  astronomically,  tlien,  it 
became  the  natural  successor  of  a  Ursse  Majoris. 

I  have  before  pointed  out  that  it  is  not  impossible  that  a 
temple  once  oriented  to  a  certain  star,  and  long  out  of  use  on 
account  of  the  precessional  movement,  may  be  utilised  for 
another,  and  be  rehabilitated  in  consequence,  when  that  same 
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movement  brings  another  conspicuous  star  into  the  proper 
rising  amplitude. 

This  consideration  at  once  leads  to  my  third  point,  which 
is,  that  after  Dubhe  became  circumpolar  the  temple  of  Hathor 
at  Denderah  would  become  useless — there  would  be  no  star 
to  watch — unless  a  new  star  was  chosen. 

Now,  let  us  suppose  this  to  have  been  so,  and  that  the 
natural  successor  of  the  star  in  question  were  chosen.  Studying 
the  facts  as  before  approximately,  as  final  data  are  not  yet 
available,  we  have  the  declination  59 J°  X.  This  was  the 
declination  of  7  Draconis  about  3500  B.C.,  assumino;  hills  2° 
high,  which  I  think  is  too  much  ;  3300  B.C.,  with  hills  H^  high. 

In  the  present  case  the  orientation  fits  7  Draconis  in  the 
lustoric  period,  but  it  also  fits  Dubhe  in  the  times  of  the  Hor- 
shesu,  the  dimly-seen  followers  of  Horus,  or  smi-worshippers, 
before  the  dawn  of  the  historic  period. 

Next  let  us  go  back  to  the  inscriptions.  We  found  that 
I^ug  Pepi  is  portrayed  over  and  over  again  in  the  cr\'^)ts, 
and,  which  is  more  important,  that  the  plan  of  the  temple  on 
parchment,  dating  from  the  times  of  the  Shesu-Hor,  had 
actually  been  walled  uj)  in  the  temple  during  the  reign  of  the 
same  king,  no  doubt  at  the  ceremony  of  restoration  or  laving 
a  new  foundation  stone,  as  is  sometimes  done  to  this  day. 

Now,  Pepi's  date,  according  to  the  chronologists,  is  3200 
B.C.,  a  difference  of  100  years  only  from  the  rough  orientation 
date. 

We  see,  therefore,  the  full  importance  of  the  work  done  in 
Pepi's  reign.  The  uk  of  the  Thigh  was  no  longer  of  use; 
but  a  new  star  was  now  available.  Hathor  was  rehabilitated. 
Perhaps  even  the  priests  alone  knew  that  the  star  had  been 
changed. 

By  the  temple  of   Hathor,   then,   if  we   assume   that   the 
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record  is  absolutely  true  (and  I,  for  one,  believe  in  these  old 
records  more  and  more),  and  that  Cheops  only  described  a 
shrine  founded  by  the  Hor-shesu,  we  are  carried  back  to 
circ.  5000  B.C.  I  am  indebted  to  my  friend  Dr.  Wallis  Budge 
for  the  suggestion  that  the  position  of  Denderah  as  the 
terminus  of  the  highway  from  the  Red  Sea — which  may  soon 
again  be  reached  by  a  railway  from  Keneli  to  Kosseir! — 
would  have  made  it  one  of  the  most  important  places  in 
ancient  Egypt. 

It  is  important  to  note  that  at  a  very  early  date  the  traffic 
between  the  Nile  Valley  and  the  Red  Sea,  and  thence  probably 
with  Arabia  and  South  Africa,  flourished,  and  grew  to  be  a 
by  no  means  insignificant  conmierce. 

According  to  Ebers,^  "  the  oldest  and  most  famous  of  all 
these  highways  is  that  which  led  from  Koptos  (Keneh,  Den- 
derah) to  the  Red  Sea,  through  the  valley  now  known  as  the 
Wady  Hammamat,  and  called  by  the  ancient  Egyptians 
Rohanu.  It  was  a  busy  high-road,  not  alone  for  trading 
caravans,  but  from  time  to  time  for  stonemasons  and  soldiers, 
whose  task  it  was  to  hew  the  costly  building  materials  from 
the  hard  rocks,  which  here  abound,  and  to  prepare  the  vast 
monoliths  which  were  finished  in  situ,  and  then  to  convey 
them  all  to  the  residence  of  the  Pharaohs.  A  remarkably 
beautiful  kind  of  alabaster,  of  a  fine  honey  yellow  or  white  as 
snow,  is  found  in  these  mountains.''  Another  road  led  from 
Esneh  or  Edfu  to  the  ancient  port  of  Berenice.  We  shall 
see  in  the  sequel  that  the  temple  of  Rcdisieli  on  this  route  was 
dedicated  to  the  same  cult  as  that  at  Denderah. 

If  the  above  results  be  confirmed,  we  have  a  most  definite 
indication  of  the  fact  that  in  the  rebuilding  in  the  times  of 
Pepi,  Thothmes  III.,  and  the  Ptolemies,  the  original  orientation 

J  Ebers,  "Egypt,"  p.  33.5. 
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of  tlie  building  was  not  disturbed;  and  that  in  the  account 
of  the  building  ceremonies- we  are  dealing  as  surely  with  the 
laying  of  the  first  foundation-stone  as  with  the  original  j^lan. 

In  an-v  case  the  consideration  has  to  be  borne  in  mind  that 
the  series  of  temples  with  liigh  northern  (and  southern)  ampli- 
tudes at  Denderah,  Thebes,  and  possibly  other  places,  were 
nearly  certainly  founded  before  the  time  at  which  the  heliacal 
rising  of  Siiius,  near  the  time  of  the  summer  solstice,  was  the 
chief  event  of  the  year,  watched  by  priests,  astronomei*s — if  the 
astronomers  were  not  the  only  priests — and  agricultm-ists 
alike.  Now  we  know,  from  Biot's  calculations,  that  this  be- 
came possible  circ.  3285  B.C.,  and  that  Sii'ius — though,  as 
I  am  informed  by  Prof.  Maspero,  not  its  heliacal  rising — is  re- 
fen'ed  to  in  inscrij)tions  in  pyramid  times. 

Subsequent  research  may  possibly  show  that  these  temples 
had  to  do  with  the  heralding  of  sunrise  throughout  the  year, 
the  Sirian  temples  being  limited  to  New  Years  Day. 


CHAPTER    XXI. 

STAR-CULTS. 

The  last  two  chaj^ters,  then,  have  brought  us  so  far.  There  are 
two  j^rincipal  temples  at  Denderah.  The  smaller  is  called  the 
temple  of  Isis.  It  is  oriented  18^°  S.  of  E.  The  inscrip- 
tions tell  us  that  the  light  of  Sirius  shone  into  it,  and  that 
Sirius  was  personified  as  Isis.  We  can  determine  astronomically 
that  the  statement  is  true  for  the  time  about  700  B.C.,  which 
was  the  date  determined  independently  by  Biot  for  the  circular 
zodiac  referred  to  on  page  18. 

The  larger  temple  is  called  the  temple  of  Hathor.  It  is 
oriented  71^°  N.  of  E.  The  inscriptions  very  definitely 
tell  us  what  star  cast  its  light  along  its  axis,  and  give  also 
definite  statements  about  the  date  of  its  foundation,  wliich 
enable  us  to  determine  astronomically  that  in  all  probability 
the  temple  was  oriented  to  Dubhe  somewhat  later  than  5000  B.C. 

Now  we  are  certain  that  Isis  personified  Sirius.  That  "  Her 
Majesty  of  Denderah "  was  Sirius,  at  all  events  in  the  later 
times  referred  to  in  the  inscriptions,  is  not  only  to  be  gathered 
from  the  inscriptions,  but  has  been  determined  astronomically. 

It  is  also  prohahlc  that  Hatlior  personified  Dubhe.  Now^ 
this  looks  very  satisfactory,  and  it  seems  only  necessary  to  test 
the  theory  by  finding  temples  of  Isis  and  Hathor  in  other 
places,  and  seeing  whether  or  not  they  were  oriented  to  Sirius 
and  Dubhe  respectively. 

But,  unfortunately  for  us,  we  have  already  learned  from 
Plutarch  that  Isis  and  Hathor  are  the  same  goddesses,  although 
they  certainly  personify  different  stars,  if  they  personify  stars 
at  all. 
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We  seem,  then,  in  a  difficulty,  and  at  first  sight  matters  do 
not  appear  to  be  made  any  clearer  by  the  fact  that  Hatlior 
(and,  therefore,  Isis)  was  worshipped  mider  different  names  in 
every  nonre. 

Lunzoni,  in  his  admii*able  volumes  on  Egvptian  mvthology, 
gives  us,  not  dealing  with  the  matter  from  this  point  of  view  at 
all,  no  less  than  twenty-four  variants  for  Huthor  I 

In  the  temple  at  Edfu  no  less  than  300  names  are  given 
with  the  various  local  relations  and  forms  used  in  the  most 
celebrated  shrines.^ 

In  the  inscriptions  at  Denderah  itself  a  great  number  of 
variants  is  given.-  It  is  important  to  give  some  of  them  in 
this  place ;  the  full  value  of  the  information  thus  afforded  will 
be  seen  afterwards. 


Hathor 

of 

Denderah 

=  Sekhet 
Neith 

of  Memphis. 
,,    Sais. 

>> 

!? 

Saosis 

„    Heliopolis. 

)> 

J> 

Nehem-au 

.,    Hermopolis. 

>5 

Bast  1^ 
Best  1 
Anub-et 

„    Bubastis. 
,,    Lycopolis. 

7J 

11 

Amen-t 

„    Thebes. 

7» 

11 

Bouto 

,,    Unas. 

!) 

11 

Sothis 

,,    Elephantine 

J,  ,,  ■  Apet 

„  „  Mena-t 

,,  „  Horus  ,,    Edfu. 

(female) 

One  variant  is  of  especial  importance  in  the  present  connec- 
tion, and  is  emphasised  in  a  special  inscription  in  cue  of  the 
chambers  of  the  temple  of  Hathor — not^  be  it  remarked,  in  the 
temple  of  Isis. 

"  EUe  est  la  Sothis  de  Denderah,  qui  remplit  le  eiel  et  la  terre  de  ses  bien- 
faits.     EUe  est  la  regente  et  la  rcine  des  villes.  .  .   .  Au  Sud  elle  est  hi  reine  du 

1  ilariette,  pp.  168  and  178. 

-  Diimichen,  "  Bamirkunde  der  Tempelanlagen  von  Dendcra,"  p.  20. 
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maitre  divin ;  au  nord  elle   est  ]a   reine  des   divins  aiicetres.     Rien  n'est  etabli 
sans  elle.  .  .  .  Elle  est  la  grande  dans  le  ciel,  la  reine  parmi  les  etoiles."  ^ 

Well  may  Mariette  remark  on  this : 

"  Cette  invocation  a  Sotliis,  dans  une  cliambre  consacree  a  la  consecration  de 
certains  produits  de  la  terie,  n'a  rien  qui  doit  surprendre.  Sotliis  est  le  symbole 
du  renouvellement  de  I'annee  et  de  la  resurrection  de  la  nature.  Au  lever 
h^liaque  de  Sothis,  le  Nil  sort  de  son  lit.  Jusqu'a  ce  moment  la  terre  de 
I'Egypte  est  sterile  et  nue.  Fecondee  par  la  fleuve,  elle  va  se  couvrir  d'une  verdure 
nouvelle." 

But  the  Sothis  here  in  question  is  Sirius,  the  star  to  the 
rising  of  which  the  temple  of  Isis,  and  not  the  temple  of  Hathor, 
was  directed  ! 

We  have,  then,  at  Denderah  a  temple  7iot  pointed  to  Sirius, 
the  worship  in  which  is  that  of  Hathor,  and  there  can  be  little 
doubt  that  we  have  astronomically  determined  the  fact  that 
*'  Her  Majesty  of  Denderah  "  was  really  the  star  Sirius. 

We  can  pass  from  Denderah  to  the  temple  of  Hathor  at 
Thebes.  The  general  plan  of  Thebes  prepared  by  Lepsius 
indicates  the  orientation  of  the  temple  of  Der  el-Bahari,  to 
which  I  refer,  the  tem])le  in  the  western  hills  of  Thebes, 
embellished  by  Queen  Hatshej^set  [cire.  1600  B.C.).  This 
temple,  instead  of  being-  oriented  71^"  N.  of  E.,  lies  24^°  S.  of 
E.;  it  can  never,  therefore,  have  faced  the  star  observed  in 
the  temple  of  Hathor  at  Denderah.  There  is  also  another 
temple  annexed  to  the  temple  of.  Amen-Ra,  which  received 
the  light  of  Sirius  in  former  years.  These  temples  were,  in 
all  probability,  intended  to  observe  the  same  star  which  was 
subsequently  observed  in  the  temple  of  Isis  at  Denderah. 

That  is  one  j^oint;  here  is  another.  We  have  it  from 
Plutarch  2  that  Isis =Mut= Hath  or =Methuer. 

Tlie   amplitude   of  the  temple   at  Denderah    dedicated  to 

1  Mariette,  p.  156. 

-  "Isis  and  Osiris,"  Parilioy,  cap.  56. 
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Hathor  is  71^'  N.  of  E.  (59°  X.  declination}.  That  of  the 
temple  dedicated  to  Mut  at  Karnak  is  7'2Y  X.  of  E.  (58f°  N. 
declination),  which,  assuming  for  a  moment  the  same  star  to 
have  been  used,  corresponds  to  a  date  (according  to  the 
height  of  the  horizon)  of  circ.  3000  to  3500  B.C.  This  is 
therefore  later  than  the  original  foundation  of  the  Hathor 
temple  of  Denderah,  but  not  far  from  the  date  of  its  restora- 
tion by  Pepi. 

It  is  fundamental  to  the  orientation  theory  that  the  cult 
shall  follow  the  star.  But  we  have  here  the  same  cult, 
according  to  Plutarch ;  we  are  hence  permitted  to  suggest 
that  in  dealing  with  the  temples  of  Hathor  at  Denderah  and 
Mut  at  Thebes  we  are  dealino^  with  local  names  of  the  same 
goddess  personifying  the  same  star. 

Two  lines  of  argument  may  be  followed  to  strengthen 
this  conclusion. 

The  first  has  to  do  with  the  orientation  of  the  temple 
of  Mut  at  Thebes.  There  is  no  statement  of  its  great 
antiquity,  as  in  the  case  of  the  temple  of  Hathor  at  Denderah. 
Here  we  find  again  one  of  the  great  difficulties  in  our  way, 
the  impossibility  of  running  back  to  the  original  foundation 
among  the  many  restorations  effected  of  the  most  important 
among  the  Egyptian  temples.  The  temple  of  Mut  is  ascribed 
to  Amen-hetep  IH.,  but  I  cannot  hold  this  to  be  the  original 
foundation,  for  the  following  reasons : — 

1.  \yith  its  orientation  in  the  time  of  Amen-hetep  III.  it 
pointed  to  no  star  in  particular. 

2.  There  is  a  series  of  four  temples  at  Thebes  turned  to 
the  same  part  of  the  horizon  nearly,  their  amplitudes  ranging 
from  62'  to  72^  X.  of  E.  Of  these  temples  that  of  Mut 
has  the  highest  amplitude ;  the  one  with  the  lowest  but  one 
is  the  temple  lettered   M  by  Lepsius.     There  is  no  question 
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about  the  real  founder  of  this  temple,  and  there  in  not  much 
question  as  to  the  date  of  the  founder,  Rameses  III. 

Now  in  the  time  of  this  king  a  temple  erected  witli  the 
orientation  given  pointed  precisely  t(^  7  Draconis.  [See 
Chapter  XVIII.)  The  amplitude  wa's  62°  N.  of  E. ;  the  time, 
1200  B.C.  If  we  take  the  simplest  case  in  the  orientation 
theory — tliat  the  amplitudes 

62^    N.  of  E. 
68r       ., 

72r    ,. 

were  given  to  the  various  temples  to  enable  observations 
to  be  made  of  the  same  star,  which  was  being  carried  nearer 
the  equator  by  the  j^recessional  movement,  we  can  not  only 
date  the  temple  of  Mut,  but  find  an  explanation  of  Plutarch's 
equation  Hatlior  =  Mut. 

In  other  words,  we  watch  the  Mut-Hathor  worshij^ 
provided  for  from  3000  b.c.  to  the  times  of  the  Ptolemies. 

So  that  here  we  have  a  very  concrete  case  of  the  cult 
following  the  star,  not  only  in  the  same  place,  but  at  different 
places,  and  we  are  driven  to  the  conclusion  that  Hathor  at 
Denderah  and  Mut  at  Thebes,  exoterically  different  goddesses, 
were  esoterically  the  same  star,  7  Draconis. 

AYe  are  not,  liowever,  limited  to  a  comparison  between 
Denderah  and  Thebes.  We  have  Annu  and  Abydos,  and  other 
places,  to  appeal  to,  since  there  are  temples  remaining  there 
also  facing  N.E.  Those  at  Abydos,  however,  we  must  leave 
out  of  consideration  here,  as  their  exact  orientation  is  not 
determined.  With  regard  to  Heliopolis,  and  dealing  with  the 
obelisk  which  tradition  tells  us  was  erected  by  Usertsen  I., 
the  orientation  of  its  N.E.  face,  according  to  my  own  obser- 
vations, taking  the  present  variation  at  4^°  W.,  is  77°  N.  of  E. 
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This  corresponds  approximately  to  a  declination  of  57J°  N., 
wliicli  was  the  declination  of  7  Draconis  in  2500  B.C.  The 
date  given  to  Usertsen  I.  by  Brugsch  is  3433  B.C. 

This-  is  very  satisfactory  so  far,  but  Ave  can  go  further. 
Here  we  are  landed  evidently  in  the  worship  of  one  of  the  local 
divine  dynasties,  that  of  Set ;  and  we  may  justly,  therefore, 
ask  if  Usertsen  did  not  do  at  Heliopolis  what  it  is  very 
probable  Pepi  did  at  Denderah — namely,  embellish  an  old 
temple  which  had  in  the  first  instance  been  used  for  observa- 
tions of  Dubhe  and  appropriate  it  to  the  use  of  the  new 
Hathor  7  Draconis.  If  this  were  so,  then  the  original 
foundation   stone   was   laid  about  5100  B.C. 

The  next  line  of  argument  is  fm*nished  by  the  emblems 
which  are  associated  with  the  various  goddesses.  These  obviously 
indicate  that  they  arose  in  a  time  of  totemism,  when  each  tribe 
or  nome  had  its  special  totem,  which  would  be  certain  to  be 
associated  with  the  local  goddesses  or  the  stars  which  they 
personified. 

The  local  totem  of  the  sj^ecial  warning-star  in  use  at  any 
time  or  place  may  be  anything :  hippopotamus,  crocodile,  hawk, 
vultm^e,  lion,  or  even  some  other  common  lining  thing  into  which 
the  totem  degi*aded  when  the  supply  of  the  original  fell  short. ^ 

Hence,  as  the  number  of  warning-stars  was  certainly 
very  restricted,  they — or,  rather,  the  goddesses  Avhich  typified 
them — had  different  names  in  almost  everv  nome.  Hence 
Egyptian  mytholog}'  should  be,  as  it  is  in  fact,  full  of 
synonyms ;  each  local  name  being  liable  to  be  brought  into 
prominence  at  some  time  or  another,  owing  to  adventitious 
circumstances  relating  either  to  dynasties  or  the  popularity  of 
some  particular  shrine. 

'  Have  we  such  instinces  of  degradation  in  the  cat  replacing  the  lion  and  the  black  pig 
the  hippopotamus,  to  give  two  instances? 


216 


THE    DAWN    OF    ASTRONOMY 


[Chai-.  XXI. 


Applying  this  test  of  symbolism,  we  find  in  the  case  of 
Hathor  that  the  symbolism  was  double. 

The  Denderah  Hathor  was  connected  with  the  hippopota- 
mus, while  at  Thebes  Mut  was  represented  by  a  hippopotamus. 

Now  this  symbol  of  the  hippo- 
potamus helps  us  greatly,  because  it 
allows  evidence  to  be  gathered  from 
a  consideration  of  the  old  constella- 
tions. I  do  not  think  it  is  saying  too 
much  to  remark  that  among  these 
the  attention  of  the  North  Egyptians 
was  almost  exclusively  confined  to 
the  circumpolar  ones.  Further,  the 
mean  latitude  being,  say,  25°,  the 
circumpolar  region  was  a  restricted 
one ;  50°  in  diameter,  instead  of  over 
100°,  as  with  us.  But  not  quite 
exclusively,  for  to  tliem  in  later 
times,  as  to  us  now,  the  Great  Bear 
and  Orion  were  the  two  most  pro- 
minent constellations  in  the  heavens; 
for  them,  as  for  us,  they  typified  the 
northern  and  southern  regions  of 
the  sky. 

There  can  be  no  question  that  the  chief  ancient  constella- 
tion in  the  north  was  the  Great  Bear,  or,  as  it  was  then  pic- 
tured, the  Thigh  (Mesxet).  After  this  came  the  Hippopotamus. 
I  had  come  to  the  conclusion  that  this  had  been  replaced  on 
our  maps  by  part  of  Draco  before  I  found  that  Brugsch  and 
Parthey  had  exj^ressed  the  same  opinion. 

The  female  hippopotamus  typified  Taurt,  the  wife  of  Set 
(represented  by  a  jackal  with  erected  tail,  or  hippopotamus), 
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WITH  COWS'   EAES. 
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THE    COW    HATHOR. 


■in 


and  one  of  the  most  ordinary  forms  of  Hatlior  is  a  hippopotamus. 
There  is  evidence  that  the  star  we  are  considering,  7  Draconis, 
occupied  the  place  of  the  head  or  the  mythical  headgear. 

Here,  then,  in  the  actual  symbolism  of  Hathor  we  find 
7  Draconis  as  distinctly  pointed  to  as  by  the  orientation  of 
the  temijles. 


THE    COW    OF    ISI; 


The  other  symbolism  is  quite  different ;  instead  of  a  hippo- 
potamus we  deal  with  a  cow. 

In  the  inscriptions  at  Denderah  we  find  the  star  Sinus  re- 
presented by  a  cow  in  a  boat.  In  the  cii'cular  zodiac  we  have 
the  cow  in  the  boat,  the  point  of  the  beginning  of  the  year,  and 
the  constellation  Orion,  so  located  as  to  indicate  clearly  that,  at 
that  time,  the  beginning  of  the  year  fell  between  the  heliacal 
rising  of  Sirius  and  of  the  stars  in  Orion.  Siriiis  was  Isis- 
Sothis. 

If  we  go  to  Thebes,  we  pass  there  from  the  cow  Isis-Sothis 
to  Isis-Hathor,  and  there  we  find  the  mythology  retains  the 
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idea  of  the  cow,  the  cow  gradually  appearing  from  behind  the 
western  hills.  There  is  not  a  doubt,  I  think,  that  the  basis  of 
this  mythological  representation  was,  that  the  temple  which 
was  built  to  observe  the  rising  of  the  star  at  a  time  perhaps 


HATHOK    AS    A    COW. 


somewhat  later  than  that  given  by  Biot  (3285  B.C.)  was  situated 
in  the  western  hills  of  Thebes,  so  that  Hathor,  the  goddess  on 
Avhich  the  light  was  to  fall  in  the  sanctuary,  was  imaged  as 
dwelling  in  the  western  hills.  At  Philai  we  get  no  longer 
either  Isis-Sothis  or  Isis-Hathor,  but  Isis-Sati.^ 

^  It  has  been  assumed  by  several  authorities  in  Egyptology  that  Sati  is  a  variant  for 
Sirius.  It  is  quite  certain  that  in  late  times  there  was  a  temple  at  PJiiltu  oriented  to  Sirius ; 
but  there  are  many  grounds  for  supposing  that  both  Sati  and  Anuqa  refen-ed  to  special 
souihcm  stars.  ITiere  were  several  points  of  dissimilarity  between  I'hilio  (and  Elephantine) 
and  Thel  cs. 


Chap.  XXI.J 


SIBIl/.S    A.S    A    COW. 


219 


Now  just  as  certainly  as  the  liippopotaoius  had  to  do  with 
the  constellation  Draco,  the  cow  had  to  do  with  Siiius,  for 
Sirius  was  represented  as  a  cow  in  a  boat. 


HATHOB,    "THE   COW   OF   THE   WESTEBX   HILLS. 


It  may  be  gathered  from  this  how  trul}^  astronomical  in 
basis  was  the  mythologic  s}Tnbolism  to  which  we  have  been 
driven  in  the  effort  to  obtain  more  light;  and,  indeed,  it  is 
necessary  for  us  to  consider  it  .still  more  closelv. 


CHAPTER     XXII. 

STAR-CULTS    (CONTINUED)— AMEN-T    AND    KHONS. 

When  I  had  the  privilege  of  discussing  at  Thebes  the  orienta- 
tion hypothesis  with  M.  Bouriant,  the  distinguished  head  of 
the  French  School  of  Archaeology  in  Egypt,  he  suggested  that 
I  should  accompany  him  one  day  to  Medinet-Habu,  at  which 
place  he  was  then  superintending  excavations,  and  where  there 
are  three  temples  dedicated  to  Amen. 

M.  Bouriant,  from  the  first,  saw  that  if  there  Avere  anything 
in  the  new  views,  the  cult  must  follow  the  star ;  and  it  was 
natural,  therefore,  that  the  three  temples  dedicated  to  the 
same  divinity  at  the  same  place  should  be  directed  to  the  same 
star.  The  three  temples  to  which  I  refer  are  the  two  well- 
known  temples  the  lack  of  parallelism  of  which  has  been  so 
often  remarked,  and  a  third  much  smaller  one,  built  more 
recently,  lying  to  the  south-west.  The  amplitudes  I  found  to 
be  as  follows: — 

Amplitude  S.  of  E. 
Ethiopian  or  Ptolemaic  Temple  ...  ...  ...     45^ 

Great  Temple    ...  ...  ...  ...  ...  ...      46|° 

Ancient  Temple  ...  ...  ...  . .  ...      51 1° 

On  the  orientation  hypothesis  we  were  dealing  with  a  star 
the  S.E.  amplitude  of  which  was  decreasing  like  that  of  Sirius ; 
it  was  therefore  in  the  same  quarter  of  the  heavens. 

But  which  star  ?  To  investigate  this  it  was  best  to  deal 
in  the  first  instance  with  the  orientation  of  the  great  temple, 
since  its  building  date  was  supposed  to  be  that  most  accurately 
known ;    and   there  is  not  much    danger  in  doing  this  in  the 
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present  ca.se,  because  the  king  obWously  had  not  expanded 
an  old  temple,  for  there  it  still  is  alongside. 

The  king  was  Rameses  III.,  the  date,  according  to  Brugsch, 
1200  B.C.,  and  the  hills  to  which  the  temples  are  directed  may 
be  taken  as  1°  high.  With  these  data  we  get  the  declination 
appropriate  to  the  amplitude  of  the  temple  4:0°  S.  Now,  this 
was  nearly  the  declination  of  the  star  Phact  or  a  Columbse  in 
the  time  of  Rameses  III. ;  the  oi-ientation  date  is  1250  B.C. 

Taking  this  star,  then,  and  correcting  for  heights  of  hills 
and  refraction,  we  get  approximately  the  following  dates : — 

B.C. 

Modern  Temple  900 

Great  Temple 1250 

Ancieivt  Temple  ...  ...  ...  ...  ...     252-5 

If  the  hills  are  taken  as  \\°  high,  these  dates  will  stand 
750,  1150,  and  2i00. 

The  date  TOO  B.C.  we  have  already  found  as  the  probable 
date  of  the  undertaking  of  the  restoration  at  Denderah.  It  is 
the  time  of  the  victorious  march  of  the  Theban  priests  north- 
wards from  their  exile  at  Gebel  Barkal. 

Tlie  date  21:00  B.C.  lands  us  in  the  times  of  the  great 
solstitial  king,  Usertsen  I.,  about  whom  more  in  a  subsequent 
chapter.  Although  the  more  ancient  temple  is  generally 
ascribed  to  Thothmes  III.,  traces  of  the  work  of  Amen-hetep  I. 
have  been  discovered.  I  think  Ave  have  a  case  here  where  the 
eighteenth  dynasty  enlarged  and  embellished  a  sln-ine  erected 
by  the  twelfth  dpiasty,  precisely  as  the  temple  of  Amen-Ra 
at  Karnak  has  been  traced  back  to  the  twelfth  dynasty. 

If  I  am  right,  then,  it  follows  that  temj^les  erected  to  stars 
associited  in  any  way  with  the  chief  cult,  such  as  that  of 
Amen-Ra,  may  either  be  dedicated  to  the  god  or  goddess 
personified  by  the  star  or  to  the  associated  solar  deity.     Thus  at 
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Thebes  we  have  the  temple  of  Mut,  so-called,  though  Mut  was 
the  wife  of  Ameii-Ra  ;  and  the  temples  now  under  consideration, 
called  temples  of  Amen,  though  they  are  dedicated  to  the  goddess 
Amen-t,  the  wife  of  Amen.  This  may  or  may  not  be  connected 
with  the  fact  that  the  first  of  them  was  dedicated  possibly 
before  the  cult  of  Amen  alone  had  been  intensified  and 
expanded  by  the  Tlieban  priests — probably  in  the  eighteenth 
dynasty — into  the  cult  of  the  solstitial  sun-god  Amen-Ra. 

There  is  evidence,  indeed,  that  Amen-t  replaced  Mut  in 
the  Theban  triad.  With  regard  to  these  triads,  a  few  words 
may  be  said  here  from  the  astronomical  point  of  view,  though 
the  subject,  I  am  told,  is  one  on  which  a  great  diversity  of 
opinion  exists  on  the  part  of  Egyptologists. 

I  have  collected  all  the  most  definite  statements  I  can  find 
on  this  head,  and  it  is  certainly  interesting  to  see  that  in  many 
cases,  though  not  in  all,  the  triad  seems  to  consist  of  a  form  of 
the  sun-god,  together  w^ith  two  stellar  divinities,  one  of  them 
certainly  associated  with  the  heliacal  rising  of  the  sun  at  some 
time  of  the  year,  and  therefore  a  recognised  form  of  Isis  or 
Hathor.     Thus  we  have  : — 


Place. 

Triad. 

Thebes        

Amcn-Ra 

(Greater  Triad) 

Mut 

X;onsu 

(Lesser  Triad) 

)^eui-Rri 

Tamen  (1  Amen-t) 

Harka 

Denderah    ... 

Atmu 

Isis 

Hatlior 

Memphis     ... 

Atmu 

Sekhet 

Ptah 

Hermouthis 

. . .     Men0u-Ra 

Ra-Ta  (=  Hathor) 

Hor-Para 
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Not  only  may  this  table  enable  us  to  see  how  Amen-t  was 
sunk  at  Medinet-Habii  in  the  term  Amen,  but  it  enables  us  to 
consider  a  similar  ease  presented  by  those  temples  at  Thebes, 
some  of  them  associated  with  Klions  and  another  with  Amen, 
referred  to  in  Chapter  XVII. 

The  temj^le  of  Khons  is  among  the  best  known  at  Karnak ; 
the  visitor  passes  it  before  the  great  temple  of  Amen-Ra  is 
reached.  M.  Bouriant  was  able  to  prove,  while  we  were 
together  at  Karnak,  that  the  temple  of  Seti  II.,  nearly  parallel 
to  it,  was  also  dedicated  to  Khons;  but  the  temple  b  of  Lepsius, 
nearly  parallel  to  both,  is  sacred  to  Amen.  It  is  seen  at  once 
that  the  main  cult  is  the  same,  although  the  amount  of  detail 
shown  in  the  reference  is  different — we  have  the  generic  name 
of  the  triad  in  one  case,  the  S2)ecific  name  of  the  member  of  the 
triad  in  the  other. 

As  this  is  the  first  time  a  setting  star  has  been  in  question, 
it  is  well  to  point  out  that  in  this  case  the  ancient  Egyptians 
no  longer  typified  the  star  as  a  goddess  but  as  a  god — and,  more 
than  this,  as  a  dying  god ;  for  Khons  is  always  represented  as 
a  mummy — the  Osiris  form.  Egyptologists  state  that  both 
Thoth  and  Khons  were  moon-gods.  Perhaps  the  lunar  attri- 
butes were  assigned  prior  to  the  establishment  of  sun-worship. 

I  shall  show,  subsequently,  that  the  temples  now  being- 
con  sidered  find  their  place  in  continuous  series  stretching  back 
in  the  case  of  Amen-t  to  3750  B.C.,  and  in  the  case  of  Khons  to 
p(jssibly  a  long  anterior  date. 

In  the  case  of  Amen-t  and  Khons,  therefore,  where  we  are 
free  from  the  difiiculties  connected  with  the  interchange  of  the 
titles  of  Isis  and  Hathor  at  Denderah,  the  star-cults  stand 
out  much  more  clearly,  and  we  get  a  step  further  into  the 
domain  of  mythology. 

But  wliat  did  the  cults  mean?     What  was  the  utility  of 
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them  ?  What  their  probable  origin  ?  The  cult  of  Sirius  we 
already  understand. 

I  will  deal  with  Amen-t  first.  No  doubt  it  will  have  been 
already  asked  how  it  came  that  such  an  unfamiliar  star  as 
Phact  had  been  selected. 

Here  the  answer  is  overwhelming.  This  star,  although  so 
little  familiar  to  us  northerners,  is  one  of  the  most  conspicuous 
of  the  stars  in  the  southern  portion  of  the  heavens,  and  its 
heliacal  rising/  heralded  the  solstice  and  the  rise  of  the  Nile  before  the 
heliacal  rising  of  Sirius  was  useful  for  that  purpose  ! 

In  Phact  we  have  the  star  symbolised  by  the  ancient 
Egyptians  under  the  name  of  the  goddess  Amen-t  or  Te;3^i, 
whose  figure  in  the  month  table  at  the  Ramesseum  leads  the 
procession  of  the  months. 

Amen-t,  the  wife  of  the  solstitial  sun-god  Ra,  symbolised 
the  star  the  rising  of  which  heralded,  the  solstice ;  and  the 
complex  title  Amen-Ra  signified  in  ancient  times,  to  those  who 
kneiv,  that  the  solstitial  sun-god  Ra,  so  heralded,  was  meant. 

The  answer  is  clear,  though  not  so  simple  in  the  case  of 
Khons.  The  setting  of  Canopus  marked  the  autunnial  equinox 
about  5000  B.C.  AVe  have  found  that  the  first  Khons  temple  at 
Karnak  was  possibly  built  as  late  as  2000  b.c,  when  the  utility 
of  the  observations  of  Canopus  from  this  point  of  view  had 
therefore  ceased ;  but  it  is  also  known  that  Khons  was  a  late 
addition  to  the  Theban  triad,  and  I  shall  subsequently  give 
evidence  that  the  worship  was  introduced  from  the  south, 
where  it  had  been  conducted  when  the  condition  of  utility  held. 
Tlic  time  of  introduction  to  Thebes  was  the  beginning  of  the 
eighteenth  dynasty,  when  the  priests  wished  to  increase  their 
power  by  conciliating  all  worships ;  and  we  now  see  that  with 
their  local  sun-god  Amen-Ra  and  the  goddess  Amen-t,  with  the 
Northern   Mut   (Isis)  and   the    Soutliern    Klions,    the    Theban 
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triad  represented  the  worship  of  Central,  Northern  and 
Southern  ICgypt. 

It  is  an  important  fact  to  bear  in  mind  that  in  the  North  of 
Egypt  in  early  times  the  stellar  temples  were  more  particularly 
directed  to  the  noi-th,  while  south  of  Thebes,  so  far  as  I  know, 
there  is  only  one  temple  so  directed.  It  is  suggested,  there- 
fore, that  tlie  Theban  priests  amalgamated^  the  northern  and 
southern  cults,  probably  for  political  purposes.  There  is  evi- 
dence that  the  priests  were  at  heart  more  sympathetic  with  the 
southern  cults,  and  a  further  investig-ation  of  this  matter  mav 
eventually  help  us  in  several  points  of  Egyptian  history. 

It  will  have  been  noticed  also  that  so  far  as  we  have  gone, 
whether  discussing  solar  or  stellar  temples,  we  have  had  to 
associate  the  cults  carried  on  in  most  of  them  with  some 
particular  season  of  the  year.  If  I  am  right,  in  the  worships  at 
Denderah,  Medinet-Habii,  and  Karnak,  we  have  a  strict  refer- 
ence to  the  year,  and  in  Egypt  the  year  was  always,  as  it  is 
now,  associated  with  the  rise  of  the  river. 

The  sacred  river  must  now  occupv  our  attention  for 
awhile  ;  we  must  become  familiar  with  its  phenomena,  and 
the  divisions  of  time  and  the  calendar  systems  which  were 
associated  witli  tliem. 


CHAPTER    XXIII. 

THE    EGYPTIAN    YEAR    AND    THE    NILE. 

Our  researches  so  far  leave  no  doubt  upon  the  question  that  a 
large  part  of  the  astronomical  activity  of  the  earliest  Egyptians 
had  reference  to  observations  connected  especially  with  New 
Year's  Day.  It  has  been  made  abundantly  clear,  too,  that  in 
very  early  times  the  Egyptians  had  a  solar  year  commencing 
at  the  Summer  Solstice,  and  that  this  solstice  was  then,  and 
is  now,  coincident  with  the  arrival  of  the  Nile  flood  at 
Heliopolis  and  Memphis,  the  most  important  centres  of 
northern  Egyptian  life  during  the  early  dynasties. 

In  the  dawn  of  civilisation  it  was  not  at  all  a  matter  of 
course  that  the  sun  should  be  taken  as  the  measurer  of  time, 
as  it  is  now  with  us ;  and  in  this  connection  it  is  worth  while 
to  note  how  very  diverse  the  treatment  of  this  sul)ject  was 
among  the  early  peoples.  Thus,  for  instance,  it  was  different 
in  Egypt  from  what  it  was  in  Chaldsea  and  Babylonia,  and 
later  among  the  Jews.  In  the  Egyptian  inscriptions  we  find 
references  to' the  moon,  but  they  prove  that  she  occupied  quite 
a  subordinate  position  to  the  sun,  at  least  in  the  later  times. 
The  week  of  seven  days  was  utterly  unknown  amongst  the 
Egyptians.  Everything  that  can  be  brought  forward  in  its 
favour  belongs  to  the  latest  j^eriods.  The  passage  quoted 
by  Lepsius  from  the  Book  of  the  Dead  proves  nothing,  since, 
according  to  Krall,  an  error  has  crej^t  into  his  translation.  In 
Babylonia  it  would  seem  that  the  moon  was  worship[)ed  as  well 
as  the  sun ;  and  it  was  thus  naturally  used  for  measuring  time ; 
and,  so  far  as  months  were  concerned,    this,   of    course,  was 
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quite  right.  In  Babvlonia,  too,  where  much  desert  travel  had 
to  be  undertaken  at  iiiorht,  the  movements  of  the  moon  would 
be  natm-ally  watched  with  gi*eat  care. 

An  interesting  point  connected  with  this  is  that,  among 
these  ancient  peoj^les,  the  celestial  bodies  which  gave  them 
the  unit  period  of  time  by  which  they  reckoned  were  prac- 
tically looked  u^jon  in  the  same  category.  Thus,  for  instance, 
in  Egypt  the  sun  being  used,  the  unit  of  time  was  a  year ; 
l)ut  in  B^abyloma  the_  unit  of  time  was  a  month,  for  the  reason 
that  the^taiidard  of  time  was  the  moon.  Hence,  when  periods 
of  time  were  in  question,  it  was  quite  easy  for  one  nation  to 
conceive  that  the  period  of  time  used  in  another  was  a  year 
when  really  it  was  a  month,  and  vice  versa.  It  has  been  sug- 
gested that  the  years  of  Methuselah  and  other  persons  avIio 
are  stated  to  have  lived  a  considerable  number  of  years  were 
not  solar  years  but  lunar  years — that  is,  properly,  lunar 
months.  This  is  reasonable,  since,  if  we  divide  the  numbers 
bv  twelve,  we  find  that  thev  come  out  verv  much  the  same 
length  as  lives  are  in  the  present  day,  and  there  is  no  reason 
wliv  this  should  not  be  so. 

There  seems  little   doubt  that  the  countrv   in    which  the 

,  •' 

sun  was  defiuitely_accept«d  as  th^^iost  accurate  measurer  of 
time  was  Egypt. 

Ra,  the  sun,  was  the  chief  god  of  ancient  Egypt.  He  was 
worshipped  throughout  the  various  nomes.  Even  the  oldest 
texts  {cf.  that  of  Menkaura  in  the  British  ^luseum)  tell  of 
the  brilliant  course  of  Ra  across  the  celestial  vault  and  his 
dailv  struofale  with  darkness. 

"  The  Egyptians,"  says  Ranke  in  the  first  chapter  of  his 

•  Universal    History,''    which    is    devoted    to    Eg\i)t,    ^"  have 

determined    the_motion   of   the    .smi    as    seen   on  earth,    and 

according  to  this  the   year  was    divided,  in  comparison  with 

p  2 


228 


THE    DAWK    OF   ASTRONOMY. 


[Chap.  XXIII. 


Babylon,  in  a  scientific  and  practically  useful  way,  so  that 
Julius  Caesar  adopted  the  calendar  from  the  Egyptians  and 
introduced  it  into  the  Roman  Empire.  The  other  nations 
followed  suit,  and  since  then  it  has  been  in  general  use 
for  seventeen  centuries.  The  calendar  may  be  considered  as 
the  noblest  relic  of  the  most  ancient  times  which  has  influ- 
enced the  world." 


Curve  of  the  Surface  of  the  Nile 
in  1840. 
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THE   AXNUAL   RISE   AND   FALL   OF   THE   :<ILE.      {Fl'OVl   Ilonicr.} 


Wherever  the  ancient  Egyptians  came  from — whether  fr-om 
a  region  where  the  moon  was  the  time-measurer  or  not — so 
soon  as  they  settled  in  the  valley  where  the  Nile  then,  as 
now,  like  a  pendulum  slowly  beat  the  years  by  its  annual 
inundation  at  the  Summer  Solstice,  the  solar  basis  of  their 
calendar  was  settled.  Hence  it  was  Nature,  the  Nile — on 
the  regulation  of  which  dej^ended  the  welfare  of  the  country — 
which  facilitated  the  establishment  of  the  Egyptian  year. 
Solstice  and  Nile-flood  are  the  turning-2)oints  of  the  old 
Egyptian  year. 

That  Egypt  is  the  gift  of  the  Nile  is  a  remark  we  owe 
to  the  Father  of  History,  who  referred  not  only  to  the  fer- 
tilisnig  influence  of  the  stream,  but  to  the  fact  that  the 
presence  of  the  Nile,   and  its  phenomena,  are  the   conditions 
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upon  wliicli  the  habitability  of  Egypt  altogether  depends. 
Tliat  the  Egyptian  year  and  that  part  of  Egyptian  archaeology 
and  myth  which  chiefly  interests  astronomers  are  also  the  gift 
of  the  Nile,  is  equally  true. 

The  heliacal  rising  of  Sii'ius  and  other  stars  at  the  time 
of  the  commencement  of  the  inundation  each  vear ;  all  the 
myths  which  grew  out  of  the  various  symbols  of  the  stars 
so  used ;  are  so  many  evidences  of  the  large  share  the  river, 
with  its  various  water-levels  at  different  times,  had  in  the 
national  life.  It  was,  in  fact,  the  true  and  unique  basis  of 
the  national  life. 

In  this  the  Nile  had  a  compeer  or  even  compeers.  What 
the  Nile  was  to  Egypt  the  Euphrates  and  Tigris  were  to  a 
large  region  of  Western  Asia,  where  also  we  find  the  annual 
flood  a  source  of  fertility,  a  spectacle  which  inspired  poets, 
and  an  event  with  which  astronomers  largely  occupied 
themselves. 

What  more  natural  than  that  Euphra- 
tes, Tigris,  and  Nile  were  looked  upon  as 
deities ;  that  the  gods  of  the  Nile  valley 
on  the  one  hand,  and  of  the  region 
watered  by  the  Euphrates  and  Tigris, 
on  the  other,  were  gods  to  swear  by ; 
that  they  were  worshipped  in  order  that 
their  benign  influences  might  be  secured, 
and  that  they  had  their  local  shrines  and 
special  cults  ? 

The  god  sacred  to  the  Euphrates  and 
Tigris  was  called  Ea. 

The  god  sacred  to  the  Nile  was  called 
Hapi.     The  name  is  the  same  as  that  of 

ii  1       n       4       •  ,1  1    •  p  1    •     1  HAPI,   THE   GOD   OF   THi 

the  bull  Apis,  the  worship  of  which  was  ^ile. 
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attributed  to  Mena.^  Certainly  Mena,  Mini,  or  Menes,  as  he 
is  variously  called,  was  fully  justified  in  founding  the  cult  of 
the  river-gpd,  for  he  first  among  men  appears  to  have  had  just 
ideas  of  irrigation,  and  I  have  heard  the  distinguished  officer* 
who  have  lately  been  responsible  for  the  irrigation  system  of 
to-day  speaking  with  admiration  of  the  ideas  and  works  of 
Mena.  Whether  the  Tigris  had  a  Mena  in  an  equally  early 
time  is  a  point  on  which  history  is  silent;  but,  according 
to  the  accounts  of  travellers,  the  Tigris  in  flood  is  even  more 
majestic  than  the  Nile,  and  yet  the  latter  river  in  flood  is 
a  sight  to  see — a  whole  fertile  plain  turned,  as  it  were,  into 
an  arm  of  the  sea,  with  here  and  there  an  island,  which,  on 
inspection,  turns  out  to  be  a  village,  the  mud  houses  of 
which  too  often  are  undermined  by  the  lapping  of  the  waves 
in  the  strong  north  wind. 

There  is  no  doubt  that  the  dates  of  the  rise  of  these 
rivers  not  only  influenced  the  national  life,  but  even  the 
religions  of  the  dwellers  on  their  banks.  The  Euphrates 
and  Tigris  rise  at  the  Spring  Equinox — the  religion  was 
equinoxial,  the  temples  were  directed  to  the  east.  The  Nile 
rises  at  a  solstice — the  religion  was  solstitial  and  the  solar 
temples  were  directed  no  longer  to  the  east.  To  the  Egyptians 
the  coming  of  the  river  to  the  parched  land  was  as  the  sunrise 
chasing  the  darkness  of  the  night;  the  sun-god  of  day  con- 
quering the  star-gods  of  night;  or  again  the  victorious  king 
of  the  land  slaughtering  his  enemies. 

Egypt,  in  the  words  of  Amru,  first  appears  like  a  dusty 
plain,  then  as  a  fresh  sea,  and  finally  as  a  bed  of  flowers. 

It  might  be  imagined  at  first  sight  that  as  the  year  was 
thus  determined,  so  to  speak,  by  natural  local  causes,  the 
divisions  or  seasons  would  be  the  same  as  those  which  Nature 

'  Maspero,  "Hist.  Anc."  xi.  10. 
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has  o-iven  us.     This  is  not  so.     The  river  and  land  conditions 
are  so  mdelv  different. 

Bv  no  one,  perhaps,  have  the  actual  facts  been  so  truly  and 
poetically  described  as  by  Osborn,  ^  ho  thus  pictures  the  low 
Nile ' :— 

"  The  Xile  has  shrunk  within  its  banks  until  its  stream  is  contracted  to  half 
its  ordinary  dimensions,  and  its  turbid,  slimy,  stagnant  waters  scarcely  seem  to 
flow  in  any  direction.  Broad  flats  or  steep  banks  of  black,  sun-baked  Nile  mud, 
form  both  the  shores  of  the  river.  All  beyond  them  is  sand  and  sterility  ;  for 
the  hamseen,  or  sand-wind  of  fifty  days'  duration,  has  scarcely  yet  ceased  to 
blow.  The  trunks  and  branches  of  trees  may  be  seen  hei-e  and  there  througli  the 
dusty,  hazy,  burning  atmosphere,  but  so  entirely  are  their  leaves  coated  with 
dust  that  at  a  distance  they  are  not  distinguishable  from  the  desert  sand  that 
surrounds  them.  It  is  only  by  the  most  painful  and  laborious  operation  of 
watering  that  any  tint  approximating  to  greenness  can  be  preserved  at  this 
season  even  in  the  pleasure-gardens  of  the  Pacha.  The  first  symptom  of  the 
tennination  of  this  most  terrible  season  is  the  rising  of  the  north  wind  (the 
Etesian  wind  of  the  Greeks),  blowing  briskly,  often  fiercely,  during  the  whole  of 
the  day.  The  foliage  of  the  groves  that  cover  Lower  Egypt  is  soon  disencum- 
bered by  it  of  the  dust,  and  resumes  its  verdure.  The  fierce  fervours  of  the  sun, 
then  at  its  highest  ascension,  are  also  most  seasonably  mitigated  by  the  same 
powerful  agency,  which  prevails  for  this  and  the  three  following  months 
throughout  the  entire  land  of  Egypt." 

Then  conies  the  inundation  : — 

"  Perhaps  there  is  not  in  Nature  a  more  exhilai-atiug  sight,  or  one  more 
strongly  exciting  to  confidence  in  God,  than  the  rise  of  the  Nile.  Day  by  day 
and  night  by  night,  its  turbid  tide  sweeps  onward  majestically  over  the  pai'ched 
sands  of  the  waste,  howling  wilderness.  Almost  hourly,  as  we  slowly  ascended 
it  before  the  Etesian  wind,  we  heard  the  thundering  fall  of  some  mud-bank,  and 
saw,  by  the  rush  of  all  animated  Nature  to  the  spot,  that  the  Nile  had  overleapt 
another  obstruction,  and  that  its  bounding  watei-s  were  diflusing  life  and  joy 
through  another  desert.  There  are  few  impressions  I  ever  received  upon  the 
remembrance  of  which  I  dwell  with  more  pleasure  than  that  of  seeing  the  first 
burst  of  the  Nile  into  one  of  the  great  channels  of  its  annual  overflow.  All 
Natui'e  shouts  for  joy.  The  men,  the  children,  the  buffaloes,  gambol  in  its 
refreshing  waters,  the  broad  waves  sparkle  with  shoals  of  fish,  and  fowl  of  every 
wing  flutter  over  them  in  clouds.  Nor  is  this  jubilee  of  Nature  confined  to  the 
higher  orders  of  creation.      The  moment  the  sand  becomes  moistened  by  the 

^  "Monumental  Egypt,"  chapter  i. 
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upproach  of  the  fertilising  waters,  it  is  literally  alive  with  insects  innumerable. 
It  is  impossible  to  stand  by  the  side  of  one  of  these  noble  streams,  to  see  it 
every  moment  sweeping  away  some  obstruction  to  its  majestic  course,  and 
widening  as  it  flows,  without  feeling  the  heart  to  expand  with  love  and  joy  and 
confidence  in  the  gretvt  Author  of  this  annual  miracle  of  mercy.' 


DIFFERENT   FOKMS   OP  THOTH. 


After   the   flood    comes    the    sowing    tmie.       The    effects 
of     the    inundation,     as     Osborn    shows     in     another     place, 

"  exhibit  themselves  in  a  scene  of  fertility  and  beauty  sxich  as  will  scarcely  be 
found  in  another  country  at  any  season  of  the  year.  The  vivid  green  of  the 
springing  corn,  the  groves  of  pomegranate-trees  ablaze  with  the  rich  scarlet  of 
their  blossoms,  the  fresh  breeze  laden  with  the  perfumes  of  gardens  of  roses  and 
orange  thickets,  every  tree  and  every  shrub  covered  with  sweet-scented  flowers. 
These  are  a  few  of  the  natural  beauties  that  welcome  the  stranger  to  the  land  of 
Ham.  There  is  considerable  sameness  in  them,  it  is  true,  for  he  would  ob.serve 
little  variety  in  the  trees  and  plants,  whether  he  first  entered  Egypt  by  the 
gardens  of  Alexandria  or  the  plain  of  Assouan.  Yet  is  it  the  same  every- 
where, only  because  it  would  be  impossible  to  make  any  addition  to  the  sweetness 
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of  the  odoui-s,  the  brilliancy  of  the  colours,  or  the  exquisite  beauty  of  the  many 
forms  of  vegetable  life,  in  the  midst  of  which  he  wanders.  It  is  monotonous, 
but  it  is  the  monotony  of  Pai-adise." 

The  flood  reaches  Cairo  on  a  day  closely  approxiniatmg 
to  that  of  the  Summer  Solstice.  It  attains  its  crreatest  height, 
and  begins  to  decline  near  the  Autumnal  Equinox.  By  the 
Winter  Solstice  the  Nile  has  again  subsided  within  its  banks 
and  resumed  its  blue  colour.  Seed-time  has  occurred  in  this 
interval. 

Beginning  with  the  inundation  (Summer  Solstice)  we  have — 

(1)  The  season  or  tetramene  of  the  inundation,  July — October. 

(2)  „  „  ,,      sowing,  November — February. 

(3)  „  ,,  ,,      harvest,  March — June. 

From  the  earliest_times  the  year  was  divided  into  twelve 
months,  as  follows,  the  leading  month  being  dedicated  to  the 
God  of  Wisdom,  Thoth  (Tehuti)  :— 


Inundation 


Seed-time 


Harvest 


Thoth    ... 

End  of  June  (Gregorian) 

Pliaophi 

,. 

July. 

Athyi-    ... 

...            ,, 

August. 

Choiak  ... 

„ 

September.. 

Tybi       . . . 

,, 

October. 

Menchir 

,  •  ■  •            i? 

November. 

Phamenoth 

—            ,, 

December. 

Pharmoutlii 

...            ,, 

.January. 

Pachons 

,, 

February. 

Payni    . . . 

...            „ 

March. 

Epiphi  ... 

...            ,, 

April. 

Mesori  ... 

...            ,, 

May. 

The  terms  for  the  seasons  and  months  are  found  even  on 
the  building  material  of  the  largest  pyramid  of  Dashiir,  and 
in  the  oldest  records  we  already  lind  calendar  indications.  On 
the  steles  of  the  Mastabas,  in  which  the  deceased  prays  Anubis 
for  a  good  sepulture,  we  find  a  list  of  the  festal  days  on  which 
sacrifices  are  to  be  offered  for  the  dead. 


11  Payni      .. 

15      „ 

Sum 

mer  solstice 

18      „ 

3 

days  after. 

25      „          .. 

.        10 

26      „         .. 

11 

18  Mesoii    .. 

.       63 

IGThoth     .. 

.       96 

jj 

17      „ 

.       97 
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A  modern  calendar  (given  both  by  l^rugsch  and  l)e  Rouge) 
is,  doubtless,  a  survival  from  old  Egyptian  times.  It  is  good 
for  the  neighbourhood  of  Cairo,  and  the  relation  of  the  im- 
portant days  of  the  inundation  to  the  solstice,  in  that  part  of 
the  river,  is  as  follows  : — 

Night  of  the  drop    .  . 

Beginning  of  the  inundation 

Assembly  at  the  nilometer 

Proclamation  of  the  inundation 

Marriage  of  the  Nile 

The  Nile  ceases  to  rise 

Opening  of  the  dams 

End  of  the  greater  inundation       ...        7  Phaophi...      117         ,, 

In  order  to  show  how  the  astronomy  of  the  ancient 
Egyptians — to  deal  specially  with  them— was  to  a  large  extent 
concerned  with  the  annual  flood  and  all  that  depended  upon 
that  flood ;  and  how  the  first  tropical  year  used  on  this  planet,  so 
far  as  we  know,  was  established,  it  is  important  to  study  the 
actual  facts  of  the  rise  somewhat  closely,  not  only  for  Egypt 
generally,  but  for  several  points  in  the  line,  some  thousand 
miles  in  extent,  along  which  in  the  earliest  times  cities  and 
shrines  were  dotted  here  and  there. 

Time  out  of  mind  the  fluctuations  in  the  height  of  the  river 
have  been  carefully  recorded  at  different  points  along  the 
river.  In  the  "Description  de  I'^gypte"  we  find  a  full 
description  of  the  so-called  nilometer  at  Aswan  (First  Cataract), 
which  dates  from  a  remote  period,  perhaps  as  early  as  the  fifth 
dynasty. 

In  Ebers'  delightful  book  on  Egypt  space  is  given  to 
the  description  of  the  much  more  modern  one  located  at 
Roda. 

The  nilometer,  or  "  mikyas,"  on  the  island  of  Roda,  now 
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^dsible,  is  stated  to  have  replaced  one  which  was  brought  thither 
from    Memphis   at  some  um'ecorded  date.      Makrlzi  in  1417. 
according  to  Ebers,  saw  the  remains  of 
the  older  nilometer.  (  ;) 

The  present  mikyas  is  within  a  covered 
vault  or  chamber,  the  roof  being  supported 
on  simple  wooden  pillars.  In  a  quad- 
rangular tank  in  communication  with  the 
river  by  a  canal  is  an  octagon  j^iHar  on 
which  the  Arabic  measurements  are  in- 
scribed. These  consist  of  the  pic  (vari- 
ously called  ell  or  cubit)  =  0*54  metre, 
which  is  divided  into  twenty-four  kirats. 
In  consequence  of  the  rise  of  the  river 
bed  in  relativelv  recent  times,  the  nilo- 
meter  is  submerged  at  high  Nile  to  a 
depth  of  two  cul)its. 

The  rise  of  the  Nile  can  now  be  care- 
fully studied,  as  gauges  are  distributed 
along  the  river.  We  have  the  Aswan 
gauge  from  1869,  the  Annant  gauge  from 
1887,  the  Suhag  gauge  from  1889,  and 
the  Asyiit  gauge  from  1892.  The  dis- 
tances of  these  gauges  from  Aswan  are  as 
follows  :  — 


WM 


SCALE  OF  THE 
NILOMETEK    AT   RODA. 


Aswart 

Armant 

Suhag 

Asyut 

Roda 


Kilometres. 

0 
200 

447 
550 
941 


The  Roda  gauge  is  not  to  be  depended  on,  as  the  move- 
ments of  the  baiTage  regulation  destroy  its  value  as  a  record. 
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The  heights  of    these    gauges  above   mean    sea-level   are   as 
follows : — 

Aswan 

Armaiit 

Suhag 

Asyut 

Roda 


Metres. 

84-158 

69-535 

56-00 

53-10 

1314 


THE    ISLAND    OF    RODA. 


Great  vagueness  arises  in  there  being  no  very  obvious  dis- 
tinction between  the  gauge  readings  reached  in  summer  and 
that  from  which  the  rise  is  continuous.  There  are  apparently 
rainfalls  in  the  end  of  spring  of  sufficient  power  to  raise  the 
Nile  visibly  in  summer,  just  as  muddy  rises  have  been  seen  in 
winter  to  pass  down  the  valley,  leaving  a  muddy  mark  on  the 
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rocks  at  Aswan  and  Manfalut.  Independently  of  the  actual 
erauo-e-readino-  of  the  rise,  there  are  facts  about  it  which  strike 
ever^'  beholder.  At  the  commencement  of  the  rise  we  have  the 
green  vmter.  This  occm's  in  June,  but  varies  in  date  as  much  as 
the  top  of  the  flood  varies. 

From  the  fact  that  modern  observations  show  that  the  very 
beginning-  of  the  rise,  and  the  first  flush,  second  flush  and  final 
retirement  vary,  it  seems  evident  that  the  ancient  Egyptians 
could  not  have  had  any  fixed  zero-gauge  or  time  for  the  real 
physical  fact  of  the  rise,  but  must  have  deduced  from  a  series 
of  observations  either  a  mean  period  of  commencement,  or  a 
mean  arrival  of  the  red  water,  or  a  mean  rising  up  to  a  certain 
gauge. 

First,  to  deal  with  the  green  water.  Generally  when  the 
rise  of  an  inch  or  two  is  reported  from  the  nilometer  at  Roda, 
tlie  waters  lose  the  little  of  clearness  and  freshness  they  still 
possessed.  The  gi*een  colour  is  the  slimy,  lustreless  hue  of 
brackish  water  within  the  tropics,  and  no  filter  that  has  yet 
been  discovered  can  render  such  water  clear.  The  colour  is 
really  due  to  alg?e. 

Happily,  the  continuance  of  this  state  of  the  water  seldom 
exceeds  three  or  foiu*  days.  The  sufferings  of  those  who  are 
compelled  to  drink  it  in  this  state,  from  vesical  disease,  even 
in  this  short  interval,  are  very  severe.  The  inhabitants  of  the 
cities  generally  provide  against  it  by  Nile  water  stored  in 
reservoirs  and  tanks. 

Colonel  Ross,  R.E.,  noticed  in  1887  and  in  1890,  when,  owing 
to  the  slow  retreat  of  the  Nile,  the  irrigation  officers  had  to  hold 
back  many  basins  in  the  Gizeh  pro^'ince,  and  also  in  1888 
when  the  water  remained  long  stagnant,  that  the  basin  water 
got  green — showed  the  alg»  and  smelt  marshy — just  as  the 
June  green  water  does. 
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Hence  it  has  been  argued  that,  as  the  Nile  water  in  the  bed 
of  the  stream — even  in  very  slow-flowing  back-waters — does 
not  become  green,  the  greenness  must  be  produced  by  an  almost 
absolute  stagnation  of  the  water.  We  know  of  great  marshes  up 
above  Gondokoro,  and  hence  it  is  thought  that  the  green  water 
of  summer,  which  comes  on  suddenly,  is  this  marsh-water  being 
pushed  out  by  the  new  water  from  l^ehind,  and  that  is  why  it 
heralds  the  rise.  No  one  has  so  far  minutely  observed  the 
gradual  intrusion  of  the  green  water. 

The  rise  of  the  river  proceeds  rapidly,  and  the  water 
gradually  becomes  more  turbid.  Ten  or  twelve  days,  how- 
ever, elapse  before  the  development  of  the  last  and  most 
extraordinary  of  all  the  appearances  of  the  Nile,  thus  described 
by  Mr.  Osborn^ : — 

"  It  was  at  the  end  of — to  my  own  sensations — a  long  and  very  sultry  night, 
that  I  raised  myself  from  the  sofa  upon  which  I  had  in  vain  been  endea\'ouring 
to  sleep,  on  the  deck  of  a  Nile  boat  that  lay  becalmed  off  Benisoueff,  a  town  of 
Middle  Egypt.  The  sun  was  just  showing  the  upper  limb  of  his  disc  over  the 
eastern  mountains.  I  was  surprised  to  see  that  when  his  rays  fell  upon  the 
water  a  deep  ruddy  reflection  was  given  back.  The  depth  of  the  tint  increased 
continually  as  a  larger  portion  of  his  light  fell  upon  the  water,  and  before  he 
had  entirely  cleared  the  top  of  the  hill  it  presented  the  perfect  appearance  of  a 
river  of  blood.  Suspecting  some  delusion,  I  i^ose  up  hastily,  and,  looking  over 
the  side  of  the  boat,  saw  there  the  confirmation  of  viny  fii'st  impi-ession.  The 
entire  body  of  the  water  was  opaque  and  of  a  deep  red  colour,  bearing  a  closer 
resemblance  to  blood  than  to  any  other  natural  production  to  which  it  could  be 
compared.  1  now  perceived  that  during  the  night  the  river  had  visibly  risen 
several  inches.  AVhile  I  was  gazing  at  this  great  sight  the  Arabs  came  round 
me  to  explain,  that  it  was  the  Red  Nile.  The  redness  and  opacity  of  the  water, 
ill  this  extraordinary  condition  of  the  river,  are  subject  to  constant  variations. 
( )n  some  days,  when  the  rise  of  the  I'iver  has  not  exceeded  an  inch  or  two,  its 
waters  return  to  a  state  of  semi-transparency,  though  during  the  entire^  period 
of  the  high  Nile  they  never  lose  the  deep  red  tinge  which  cannot  be  separated 
from  them.  It  is  not,  however,  like  the  green  admixture,  at  all  deleterious;  the 
Nile  water  is  never  more  wholesome  or  moi^e  deliciously  refreshing  than  during 
the  overflow.  There  are  other  days  when  the  rise  of  the  river  is  much  more 
rapid,  and  then  the  quantity  of  mud  that  is  suspended  in  the  water  exceeds,  in 
'  "  Monumental  Egypt,"  (.haptor  i. 
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Upper  Egypt,  that  which  I  have  seen  in  any  other  river.  On  more  than  one 
occasion  I  could  perceive  that  it  visibly  interfered  with  the  flow  of  the  stream. 
A  glassful  of  it  in  this  state  was  allowed  to  remain  still  for  a  short  time.  The 
upper  portion  of  it  was  perfectly  opaque  and  the  colour  of  bloo<l.  A  sediment 
of  black  mild  occupied  about  one-quarter  of  the  glass.  A  considerable  portion  of 
this  is  deposited  before  the  river  reaches  Middle  and  Lower  Egypt.  I  never 
observed  the  Nile  water  in  this  condition  there,  and  indeed  no  consecutive  obser- 
vations exist  of  the  reddening  of  the  water.  It  is  quite  clear  that  the  reddening 
cannot  come  from  the  White  Xile,  but  must  be  the  first  floods  of  the  Blue  Nile 
and  Bahral  Azral  coming  down." 

One  of  the  most  important  matters  for  the  purposes  of 
om-  present  inquiry  is  connected  with  the  influence  upon 
local  calendars,  in  different  parts  of  the  Nile  valley,  of  the 
variations  of  the  phenomena  upon  which  the  Egyptians 
depended  for  the  marking  of  Xew  Year's  Da\'. 

If  the  solstice  had  been  taken  alone,  the  date  of  it  would 
have  been  the  same  for  all  parts  of  the  valley ;  but  certainly 
the  solstice  was  not  taken  alone,  and  for  the  obvious  reason, 
that  they  wanted  something  to  warn  them  of  the  Xile  rise, 
and  in  the  lower  reaches  of  the  river  the  rise  precedes  the 
solstice.  Nor  was  the  heliacal  rising  of  Sirius,  of  which  more 
presently,  taken  alone. 

But  it  was  chiefly  a  question  of  the  amval  of  the  Nile  flood, 
and  the  date  of  the  commencement  of  the  Nile  flSdlP^iiras  by 
no  means  common  to  all  parts  of  Egypt. 

Now  it  is  to  be  gathered  from  the  modern  gauges  that  it 
takes  the  flood  some  time,  as  we  can  easilv  imagine,  to  pass 
do^\^l  the  600  miles  between  Elephantine  and  Cairo. 

In  the  e&rly  flood,  rising  from,  say,  one  cubit  Aswan  to  six 
cubits,  where  there  are  many  dry  sandbanks,  and  the  spreading 
out  of  the  river  is  considerable,  and  there  is  an  absence  of 
overlapping  flushes  from  behind,  the  rate  goes  up  to  fifteen 
days,  and  the  earliest  indication  of  the  rise  may  take  longer 
still,  but  this  is  very  difficult  to  observe. 
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The  rate  in  flood  is  If  days  from  Wady  Haifa  to  Aswan, 
and  six  days  from  Aswan  to  Roda  (941  kilometres).  In 
very  high  Niles  this  is  perhaps  accelerated  to  five  days. 

There  is,  therefore,  a  very  great  difference  in  time  and 
rate  between  Green  and  Red  Nile. 

The  rise  is  45ft.  at  Aswan,  38  at  Thebes,  and  25  at  Cairo. 

From  the  data  obtained  at  the  gauges  named,  which  have 
been  kindly  forwarded  to  me  by  Mr.  Garstin,  the  Under 
Secretary  of  State  of  the  Public  Works  Department  of  Egypt, 
I  have  ascertained  that  the  average  time  taken  by  the  first 
indication  of  the  flood  to  travel  between  Thebes  and  Memphis 
is  now  about  nine  days. 

It  must  be  remembered,  however,  that  the  river-bed  is  now 
higher  than  formerly ;  the  land  around  Thebes,  according  to 
Budge,  has  been  raised  about  nine  feet  in  the  last  1,700  years. 

If,  therefore,  at  each  great  city,  such  as  Thebes  and  Helio- 
polis.  New  Year's  Day  depended  absolutely  on  the  arrival  of 
the  inundation,  not  only  would  the  day  have  been  uncertain, 
but  the  difference  of  time  in  the  arrival  of  the  flood  at  various 
places  along  the  river  would  represent  a  difference  in  the  New 
Year's  Days  of  those  places,  compared  to  which  our  modern 
differences  of  local  time  sink  into  insignificance^  for  they  only 
touch  hours  of  the  day. 

The  great  difficulty  experienced  in  understanding  the 
statements  generally  made  concerning  the  Nile-rise  is  due 
to  the  fact  that  the  maximum  flood  is,  as  a  rule,  registered 
in  Cairo  upwards  of  forty  days  after  the  maximum  at  Aswan. 

For  the  following  account  of  how  this  is  brought  about 
I  am  indebted  to  the  kindness  of  Colonel  Ross,  R.E. : — 

"  The  behaviour  of  the  flood  at  the  Aswan  gauge  is  as  follows  ;  Between 
August  20  and  30  a  good  average  gauge  of  16  cubits  is  often  reached, 
and    between    August   27    and   September    3  there  is    often    a    drop  of   about 
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30  centimetres.  The  August  rise  is  supposed  to  be  mostly  due  to  the  Blue 
Nile  and  Atbara  River.  Between  September  1  and  8  the  irrigation  officers 
generally  look  for  a  maximum  flood-gauge  of  the  year  at  Aswan.  This  is 
supposed  to  be  the  first  flush  of  the  White  Nile.  In  the  middle  of  Sep- 
tember there  are  generally  two  small  flushes,  but  the  last  twenty  days  of 
September  are  genei-ally  distinctly  lower  than  that  of  the  first  week.  The 
final  flush  of  the  Nile  is  seldom  later  than  the  21st  to  25th  September. 

"  All  this  water  does  not  merely  go  down  the  Nile  ;  it  floods  the 
different  basins.  The  opening  of  these  basins  begins  from  the  south  to 
the  north.  This  operation  is  generally  performed  between  the  29th  September 
and  the  22nd  October.  The  great  Central  Egypt  basins  are  not  connected 
with  the  Nile  for  purposes  of  discharge  into  the  river  between  Asyut  and 
near  Wasta,  or  a  distance  of  395  —  90  kilometres  =  305  kil. 

"  The  country  in  the  middle  or  Central  Egypt  is  broad,  and  thus  there 
is  an  enormous  quantity  of  water  poured  out  of  these  basins  into  the 
lower  reaches  of  the  river  about  the  20th  October,  which  seriously  raises 
the  Nile  at  Cairo,  and  in  a  good  average  year  will  bring  the  Cairo  gauge 
(at  Roda)  up  to  the  maximum  of  the  year  on  or  about  October  22, 
and  hence  it  is  that  the  guide-books  say  the  Nile  is  at  its  highest  in  the 
end  of  October. 

"A  gauge  of  16^  cubits  at  Aswan  while  the  basins  are  being  filled 
does  not  give  more  than  21  cubits  at  Roda  (Cairo),  but,  as  the  basins 
Math  a  16A^  gauge  will  fill  by  the  10th  September,  it  follows  that  a  16i 
to  IG  cubit  gauge  at  Aswan  will  not  give  a  constant  Cairo  gauge,  as 
the  great  mass  of  water  passes  by  the  basins  and  reaches  Cairo.  Hence 
we  have  frequently  the  paradox  of  a  steady  or  falling  gauge  at  Aswan 
showing  a   steady  rise  at  Cairo. 

'"If  the  gauge  at  Aswan  keeps  above  16  cubits  to  near  the  end  of 
September,  the  basin-emptying  is  much  i-etarded,  as  the  emptying  at  each 
succes-sive  basin  fills  the  Nile  above  the  16  cubit  level  ;  hence  the  lower 
halves  of  the  basins  do  not  flov'  off,  and  thus,  when  the  gi-eat  Middle 
Egypt  basins  are  discharged,  they  do  not  raise  the  Nile  so  much  as  th^y 
do  when  the  last  half  of  September  Nile  is  below   16   at  Aswan. 

"In  years  like  1887  and  1892,  which  differ  from  each  other  only  in 
date  of  maximum  gauge  at  Aswan,  the  river,  haWng  filled  the  basins  in 
fifteen  to  twenty  days  instead  of  in  twenty-five  to  thirty  days,  comes  down 
to  Cairo  in  so  largely  increased  a  volume  that  a  really  dangerous  gauge 
of  25  cubits  at  Cairo  is  maintained  for  over  a  fortnight  (the  average 
October  gauge  in  Caii-o  is  about  23  cubits),  and  from  September  10  to 
October  25  the  river  remains  from  24  cubits  to  25^  cubits,  and  the  Middle 
Egypt  basins  discharge  so  slowly  that  the  opening  day  is  hardly  traceable 
on  the  Cairo  gauge. 
Q 
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"In  the  1878  flood,  which  was  the  most  disastrous  flood  possible,  the 
river  rose  in  the  most  abnormal  fashion,  and  on  October  3  attained 
18  cubits  at  Aswan.  This  breached  the  Delta,  and  in  addition  so  delayed 
the  Upper  Egypt  basins  emptying,  from  the  reason  befoi-e  gi^'en,  that  the 
wheat  was  sown  too  late,  and  got  badly  scorched  by  the  hot  winds  of 
March  and  April."  ^ 

1  The  modern  Egyptians  still  hold  to  the  old  months  for  irrigation.  7  Taba  =  January 
15,  is  commencement  of  wheat  irrigation;  30  Misra  is  the  last  safe  date  for  sowing  maize 
in  the  Delta;   1st  Tut  is  the  date  of  regulating  the  bridges  =  September  8  in  Upper  Egypt. 


CHAPTER    XXIV. 

THE    YEARS    OF    360    AND    365    DAYS. 

Whether  the  Egyptians  brought  theii-  year  with  them  or 
invented  it  in  the  Nile  valley,  there  is  a  belief  that  it  at 
fii'st  consisted  of  360  days  only,  that  is,  5j  days  too  little. 
It  is  more  likely  that  they  brought  the  lunar  month  with  them, 
taking  it  roughly  as  30  days  (30  x  1*2  =  360),  than  that  they 
began  with  such  an  en*oneous  notion  of  the  true  length  of  the 
solar  year,  seeing  that  in  Egypt,  above  all  countries  in  the 
world,  owing  to  the  regularity  of  the  inundation,  the  true 
length  could  have  been  so  easily  determined,  so  soon  as  that 
regularity  was  recognised.  We  must  not  in  these  questions 
forget  to  put  ourselves  in  the  place  of  these  pioneers  of 
astronomy  and  civilisation ;  if  we  do  this,  we  shall  soon  see 
how  man^'  difficulties  were  involved  in  detennining-  the  true 
length  of  such  a  cycle  as  a  year,  when  not  only  modem 
appliances,  but  all  just  ideas  too,  were  of  necessity  lacking. 

Since  360  days  do  not  represent  the  true  length  of  the  year, 
it  is  clear  that  any  nation  which  uses  such  a  year  as  that  will 
find  the  seasons  and  festivals  sweeping  through  the  year. 
Further,  such  a  vear  is  absolutely  u.><eless  for  the  agTiculturist 
or  the  gardener,  because  after  a  time  the  same  month,  to 
say  nothing  of  the  same  day  of  the  month,  will  not  mean 
reaping-time,  will  not  mean  sowing-time,  or  anything  else. 

Still,  it  is  right  that  I  should  state  that  all  authorities  are  not 
agreed  as  to  the  use  of  this  year  of  360  days ;  at  all  events, 
during  the  times  Avithin  our  ken.     Maspero  ^  states : — 

*  "  Histoire  ancienne  des  Peuples  de  rOrient,"'  p.  72. 
Q  2 
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"  Des  observations  nouvelles,  faites  sur  le  cours  du  soleil,  deciderent  les 
astronomes  a  intercaler  chaque  annee,  apres  le  douzi^me  mois,  et  avant  le 
premier  jour  de  I'annee  suivante,  cinq  jours  complementaires,  qu'on  nonnna 
les  cinq  jours  en  sus  de  Vannee  ou  jours  epayomenes  (epacts).  L'epoque  de 
ce  changement  etait  si  ancienne  que  nous  ne  saurions  lui  assignor  aucune  date, 
et  que  les  Egyi)tiens  eux-memes  I'avaient  reportee  jnsfpie  dans  les  temps 
mythiques  anterieurs  a  I'avenement  de  Mini." 

Ideler  ^  is  of  the  same  opinion  as  Maspero  : — - 

"  I  do  not  hesitate to  declare  that  the  existence  of  such  a  time  cycle 

— used  without  reference  to  the  course  of  the  sun  or  moon  simply  for  the  sake 
of  simple  figures — is  extremely  doubtful  to  me." 

Krall  remarks  (p.  17) : — 

"  It  is  probable  that  the  year  of  360  days  dates  from  the  time  before  the 
immigration  into  the  Nile  valley,  when  the  Egyptians  were  unguided  by  the 
regular  recurrence  of  the  Nile  fiood.  In  any  case,  this  must  soon  have  con- 
vinced the  ])riests  that  the  360-days  year  did  not  agree  with  the  facts.  But  it  is 
well  known  to  everybody  familiar  with  these  things  how  long  a  period  may  be 
required  before  such  determinations  are  practically  realised,  especially  with  a 
people  so  conservative  of  ancient  usages  as  the  Egyptians." 

And  on  this  ground,  apparent!}^,  he  joins  issue  with  the 
authorities  abeady  quoted: — 

"  The  Egyptian  monuments  have  contradicted  Ideler  in  this  respect.  The 
trilingual  inscription  of  Tanis  testifies  expressly  that  it  has  only  '  later  become 
usual  to  add  the  five  epagomenes  ; '  that,  therefore,  the  year  originally  had  360 
days,  which  were  divided  into  twelve  months  of  thirty  days  each." 

Krall  also  argues  that  the  expressions  great  and  little  year 
and  their  hieroglyphics  referred  to  the  years  of  3^6o  and  36() 
days  respectively,  and  adds  : — 

"  If  we  inquire  into  the  time  at  which  the  epagomenes  were  introduced,  wf 
can  only  fix  approximate  dates.  If  the  calendars  of  the  Mastabas,  complete  as 
they  are,  do  not  mention  the  epagomenes,  whereas  inscriptions  of  the  period  of 
the  Amenamhats  refer  to  them,  this  can  only  be  due  to  the  circumstance  that  the 
epagomenes  were  only  introduced  in  the  meantime,  but  probably  nearer  the 
ui)per  than  the  lower  limit.  .  .  .  For  the  sake  of  completeness,  we  may  mention 
that,  according  to  Censorinus,  the  five  epagomenes  were  inti'oduced  V)y  the  King 
Arminon Louth  conjectures  that  Arminon  is  identical  with  Amenamliat  T  , 

'  "  Chronologie,"  i.,  p.  70. 
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under  whom  the  epagomenes  are  first  met  with.  But  since,  between  Nitokris 
and  Amenamhat  I.,  there  is  a  period  of  500  years  void  of  records,  and  the  name 
Arminon  lias  nothing  to  do  with  Amenamhat,  we  can  hardly  share  this  view." 

However  this  knotty  point  may  subsequently  be  settled  by 
Egyptologists,  from  the  astronomer's  point  of  A'iew  the  words 
of  Ideler^ — ''Had  ignorance  lead  to  the  establishment  of  a 
year  of  360  days,  yet  experience  would  have  led  to  its  rejection 
in  a  few  years  '' — ^will  carry  conviction  with  them.  Indeed,  one 
may  ask  whether  it  is  not  possible  that  the  use  of  the  360-day 
year,  and  the  complications  which  it  involved,  may  have  had 
something  to  do  with  the  foundation  of  the  solar  temples. 

Let  us  attempt  to  put  ourselves,  in  imagination,  in  the  place 
of  the  ancient  Egyptians  after  the  use  of  this  360-day  year  had 
been  continued  for  any  length  of  time.  It  is  perfectlv  certain 
that  now  in  this  part  of  the  Nile  valley,  now  in  that,  everybody, 
from  Pharaoh  to  fellah,  must  have  got  his  calendar  into  the 
most  hopeless  confusion,  compared  with  which  ''  the  year  of 
confusion"  was  mere  child's-play,  and  that  the  exact  deter- 
mination of  the  times,  either  of  state  functions  or  sowing, 
reaping,  or  the  like,  by  means  of  such  a  calendar  would 
liave  been  next  to  impossible. 

As  each  year  dropped  5j  days,  it  is  evident  that  in  about 
seventy  years  (^1^^)  a  cycle  was  accomplished,  in  which  New 
Year's  Day  swept  through  all  the  months.  The  same  month 
(so  far  as  its  name  was  concerned)  was  now  in  the  inundation 
time,  now  in  the  sowing  time,  and  so  on.  Of  fixed  agiicultural 
work  for  such  months  as  these  there  could  be  none. 

It  must  have  been,  then,  that  there  were  local  attempts  to 
retain  the  coincidences  between  the  true  and  the  calendar  year 
— intercalation  of  days  or  even  of  months  being  introduced,  now 
in  one  j^lace,  now  in  another ;  and  these  attempts,  of  course, 

1  Op.  cit.,  p.  187. 
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would  make  confu.sioii  worse  confounded,  as  the  months  mi^lit 
vary  with  the  district,  and  not  witli  the  time  of  year. 

Tliat  this  is  what  really  happened  is,  no  doubt,  the  origin  of 
the  stringent  oath  required  of  the  Pharaohs  in  after  times,  to 
which  I  shall  subsequently  refer. 

To  acknowledge  that  the  calendar  year  was  wrong  im- 
plied that  they  knew  the  length  of  the  true  one.  How  had 
they  found  it  out  ?  I  think  there  can  be  no  question  that 
this  knowledge  had  come  to  them  by  observations  either  of 
the  solstices  or  the  equinoxes.  It  is  true  they  had  the  in- 
undation ;  but,  as  we  have  seen,  the  rise  is  not  absolutely 
regular,  and  the  inundation  takes  many  days  to  travel  from 
Philge  to  Cairo  (Memphis).  If,  then,  the  inundation  had 
fixed  the  beginning  of  the  year,  each  nome  would  have  its 
special  New  Year's  Day,  and  this  would  never  have  been 
tolerated  by  a  settled  government  embracing  the  whole 
Nile  valley,  especially  as  each  king's  reign  was  supposed  to 
commence  on  New  Year's  Da3^ 

It  seems,  then,  that  the  solstitial  temples  and  the  pyramids 
were,  if  not  actually  requisite  for  settling  the  matter,  at  all 
events  all  that  was  necessary,  if  they  existed. 

But  now  comes  in  a  most  interesting  and  important  point. 
If  observations  of  the  sun  at  solstice  or  equinox  had  been  alone 
made  use  of,  the  true  length  of  the  year  would  have  been 
determined  in  a  few  years.  But  tlie  next  scene  in  Egyptian 
history  shows  us  that  the  true  length  of  the  year  was  not 
determined,  but  only  an  approximation  to  it. 

How  was  this  ?     The  astronomical  answer  is  very  simple. 

I  have  already  referred  to  the  common  practice  of  all 
ancient  peoples  that  we  know  of  to  make  sacrifices  at  dawn, 
and  have  shown  how,  in  order  to  do  this,  they  took  tlicir  time 
from   a  star  rising   before  the  sun.      An    observation    of   the 
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so-called  ''heliacal  rising "  of  a  star — if  the  star  were  properly 
cliosen — would  give  them  the  interval  necessary  for  their  j^re- 
parations  before  the  sun  itself  appeared;  and,  as  the  highest 
festival  of  all  was  that  of  New  Year's  Day,  it  was  especially 
important  that  the  work  should  be  well  done  then. 

Now,  if  the  stars  had  no  precessional  movement,  the  sun 
and  stars,  after  each  interval  of  a  true  year,  would  be  in  exactly 
the  same  position ;  but  in  consequence  of  the  stars  having  the 
precessional  movement  to  which  I  have  before  refen-ed,  the 
star  so  observed  and  the  sun  will  not  be  in  exactly  the  same 
position  after  the  interval  of  a  true  year.  On  this  account, 
then,  the  difference  of  time  between  the  heliacal  risings  will 
not  represent  the  length  of  a  true  year.  But,  further,  the 
heliacal  rising  of  the  star  will  not  take  place  on  the  same  day 
for  the  whole  of  Egypt,  the  difference  between  Thebes  and 
Memphis,  depending  upon  their  latitudes,  amounting  to  about 
foul*  days  ;  and,  further  still,  the  almost  constant  mists  in  the 
mornings  in  the  Nile  valley  prevent  accurate  observations  of 
the  moment   of  rising. 

Still,  as  a  matter  of  fact,  the  Egyptians  defined  their  new 
year  by  the  rising  of  a  star,  and  the  length  of  it  by  the  interval 
separating  two  heliacal  risings.  Such  a  year  could  not  be 
accurate  ;  and  again,  as  a  matter  of  fact,  their  correction  was 
not  accurate,  for  the  year  was  defined  now  as  consisting  of  3&5 
days.  It  seems  clear  fi-om  this  that  the  correction  was  made 
before  the  solar  temples  were  in  use. 

In  any  case  the  year  of  360  days  had  naturally  to  giVe 
way,  and  it  ultimately  did  so,  in  favour  of  one  of  365.  Tl» 
precise  date  of  the  change  is,  as  we  have  seen,  not  known.^ 
The  five  days  were  added  as  epacts  or  epagomena ;  the 
original  months  were  not  altered,  but  a  "little  month"  of  five 

1  Krall,  loc.  eit.,  p.  20. 
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days  was  interpolated  at  the  end  of  the  year  between  Mesori  of 
one  year  and  Thoth  of  the  next,  as  already  stated. 

When  the  year  of  365  days  was  established,  it  was  evidently 
imagined  that  finality  had  been  reached;  and,  mindful  of  the 
confusion  which,  as  we  have  shown,  must  have  resulted  from 
the  attempt  to  keep  up  a  year  of  360  days  by  intercalations, 
each  Egyptian  king,  on  his  accession  to  the  throne,  bound 
himself  by  oath  before  the  priest  of  Isis,  in  the  temple  of 
Ptali  at  Memphis,  not  to  intercalate  either  days  or  months, 
but  to  retain  the  year  of  365  days  as  established  by  the 
Antiqui.^  The  text  of  the  Latin  translation  preserved  by 
Nigidius  Figulus  cannot  be  accurately  restored;  only  thus 
much  can  be  seen  Avitli  certainty. 

To  retain  this  year  of  365  days,  then,  became  the  first  law 
for  the  king,  and,  indeed,  the  Pharaohs  thenceforth  throughout 
the  whole  course  of  Egyptian  history  adhered  to  it,  in  spite 
of  their  being  subsequently  convinced,  as  we  shall  see,  of  its 
inadequacy.  It  was  a  Macedonian  king  who  later  made  an 
attempt  to  replace  it  by  a  better  one. 

We  may  reckon  upon  the  conservatism  of  the  priests  of  the 
temples  retaining  the  tradition  of  the  old  rejected  year  in  every 
case.  Thus  even  at  Philse  in  late  times,  in  the  temple  of  Osiris, 
there  were  360  bowls  for  sacrifice,  which  were  filled  daily  with 
milk  by  a  specified  rotation  of  priests.  At  Acanthus  there  was 
a  perforated  cask  into  which  one  of  the  360  priests  poured  water 
from  the  Nile  daily. 

Indeed,  these  temple  ceremonials  are  an  evidence  of  their 
antiquity,  and  the  further  we  put  back  the  change  from  the  360 
to  365  days,  the  greater  the  antiquity  we  must  assign  to  them, 
and  therefore  to  the  temples  themselves. 

^  INIommsen,  "  Chronologic,"  p.  258. 


CHAPTEli    XXV. 

THE    VAGUE    AND    THE    SIRIAN    TEARS. 

During  three  tbousaud  years  of  Egyptian  history  the  beginning 
of  the  year  was  marked  b}'  the  rising  of  Sirius,  which  rising 
took  place  nearly  coincidently  with  the  rise  of  the  Nile  and  the 
Summer  Solstice. 

I  have  insisted  upon  the  regularity  of  the  rise  of  the  Nile 
affording  the  ancient  Egyptians,  so  soon  as  this  regularity 
had  been  established,  a  moderately  good  way  of  detennining 
the  length  of  the  year,  but  we  have  seen  they  did  not  so 
employ  it. 

It  is  also  clear  that  so  soon  as  the  greatest  northing  and 
southino-  of  the  sun  risins:  or  settine:  at  the  solstices  had  been 
recognised,  and  the  intervals  between  them  in  days  had  been 
counted,  a  still  more  accurate  way  would  be  open  to  them. 
The  solstice  must  have  occurred  with  greater  regularity  than  the 
rise  of  the  river,  so  that  as  accuracy  of  definition  became 
more  necessary  the  solstice  would  be  preferred.  The  solstice 
was  common  to  all  P^gypt ;  the  commencement  of  the  inunda- 
tion was  later  as  the  place  of  observation  was  nearer  tie  mouth 
of  the  river.  This  means  they  also  did  not  employ,  at  all 
events  in  the  first  instance.  Of  the  three  coincident,  or  nearly 
coincident,  phenomena,  the  rise  of  the  Nile,  the  Summer 
Solstice,  and  the  rising  of  Sirius,  they  at  first  chose  the  last. 

According  to  Biot  the  heliacal  rising  of  Sirius  at  the  solstice 
took  place  on  Juh'  20  (Julian),  in  the  year  3285  B.C. ;  and 
according  to  Oppolzer  it  took  place  on  July  18  (Julian),  in  the 
year  3000  b.c. 
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But  this  is  too  general  a  statement,  and  it  must  be  modified 
here.  There  was  a  difference  of  seven  days  in  the  date  of 
the  heliacal  rising,  according  to  the  latitude,  from  southern 
Elephantine  and  Philse,  where  the  heliacal  rising  at  the  solstice 
was  noted  first,  to  northern  Bubastis.  There  was  a  difference 
of  four  days  between  Memphis  and  Thebes,  so  that  the  con- 
nection between  the  heliacal  rising  and  the  solstice  depended 
simply  upon  the  latitude  of  the  place.  The  further  south,  the 
earlier  the  coincidence  occurred. 

Here  we  have  an  astronomical  reason  for  the  variation  in  the 
date  of  New  Year's  Day. 

There  no  doubt  was  a  time  when  the  Egyptian  astronomer- 
priests  imagined  that,  by  the  inti^oduCtion  of  the  365-days  year, 
marking  its  commencement,  as  I  have  said,  by  the  rising  of 
one  of  the  host  of  heaven,  they  had  achieved  finality.  But, 
alas,  the  dream  must  soon  have  vanished. 

Even  with  this  period  of  365  days,  the  true  length  of  the 
year  had  not  been  reached ;  and  soon,  whether  by  observations 
of  the  beginning  of  the  inundation,  or  by  observations  of  the 
solstice  in  some  of  the  solar  temples  when  these  had  been 
built,  if  was  found  that  there  was  a  difference  of  a  day  every 
four  years  between  the  beginning  of  the  natural  and  of  the 
newly-established  year,  arising,  of  course,  from  the  fact  that 
the  true  year  is  365  days  and  a  quarter  of  a  day  (roughly)  in 
length. 

With  i^erfectly  orientated  temples  they  must  have  soon 
found  that  their  festival  at  the  Summer  Solstice — which  festival 
is  known  all  over  the  world  to-day — did  not  fall  precisely  on 
the  day  of  the  New  Year,  because,  if  365  days  had  exactly 
measured  the  year,  that  flash  of  bright  sunlight  would  have 
fallen  into  the  sanctuary  just  as  it  did  365  days  before. 
But  what  they  must  have  found  Avas  that,  after  an  interval  of 
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four  years,  it  did  not  fall  on  the  first  day  of  tlie  month,  but 
on  the  day  following  it. 

The  true  year  and  thfe  newly-established  year  of  365  days, 
then,  behaved  to  each  other  as  shown  in  the  following  diagram, 
when  the  solstice,  representing  the  beginning  of  the  calendar 
year,  occurred  on  the  1st  Thotli  of  the  newly-established 
calendar  year.  We  should  have,  in  the  subsequent  years,  the 
state  of  things  shown  in  the  diagram.     The  solstice  would  year 

Recarreut  sol-jtices  II 

Recurrent  1st  ofThoth      I  I  I  I  I  I  I  I  I  I 

by  year  occur  later  in  relation  to  the  1st  of  Thotli.  The  1st 
of  Thoth  would  occur  earlier,  in  relation  to  the  solstice  ;  so  that 
in  relation  to  the  established  year  the  solstice  would  sweep 
forwards  among  the  days :  in  relation  to  the  true  year  the  1st 
of  Thoth  would  sweep  backwards. 

Let  us  call  the  true  natural  year  a  Jijed  year :  it  is  obvious 
that  the  months  of  the  365-day  year  would  be  perpetually 
varying  their  place  in  relation  to  those  of  the  fixed  year.  Let 
us,  therefore,  call  the  365-day  year  a  vague  year. 

Now  if  the  fixed  year  were  exactly  365t  days  lono-  it  is 
quite  clear  that,  still  to  consider  the  above  diagi-am,  the  1st  of 
Thotli  in  the  vague  year  would  again  coincide  with  the  solstice 
in  1,460  years,  since  in  fom-  years  the  solstice  would  fall  on 
the  2nd  of  Thoth,  in  eight  years  on  the  3rd  of  Thoth,  and  so 
on  (365  X  4  =   1460). 

But  the  fixed  year  is  not  365 1  days  long  exactly.  In  the 
time  of  Hipparchus  365 -^o  did  not  really  represent  the  true 
length  of  the  solar  year;  instead  of  365 '25  we  must  write 
365  •242392 — that  is  to  say,  the  real  length  of  the  year  is  a 
little  less  than  365j  days. 
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Now  the  length  of  the  year  being  a  little  less,  of  course 
we  should  only  get  a  second  coincidence  of  the  1st  of  Thoth 
vague  with  the  solstice  in  a  longer  period  than  the  1460-years 
cycle ;  and,  as  a  matter  of  fact,  1506  years  are  required  to  fit 
the  months  into  the  years  with  this  slightly  shortened  length 
of  the  year.  In  the  case  of  the  solstice  and  the  vague  year, 
then,  we  have  a  cycle  of  1,506  years. 

The  variations  between  the  fixed  and  the  vague  years  were 
known  perhaps  for  many  centuries  to  the  priests  alone.  They 
would  not  allow  the  established  year  of  365  days,  since  called 
the  raffue  year,  to  be  altered,  and  so  strongly  did  they  feel  on 
this  point  that,  as  already  stated,  every  king  had  to  swear  when 
he  was  crowned  that  he  would  not  alter  the  year.  We  can 
surmise  why  this  was.  It  gave  great  power  to  the  priests ;  they 
alone  could  tell  on  what  particular  day  of  what  particular  month 
the  Nile  would  rise  in  each  year,  because  they  alone  knew  in  what 
part  of  the  cycle  they  were;  and,  in  order  to  get  that  knowledge, 
they  had  simply  to  continue  going  every  year  into  their  Holy 
of  Holies  one  day  in  the  year,  as  the  priests  did  afterwards  in 
Jerusalem,  and  watch  the  little  patch  of  bright  sunlight  coming 
into  the  sanctuary.  That  would  tell  them  exactly  the  relation 
of  the  true  solar  solstice  to  their  year  ;  and  the  exact  date  of 
the  inundation  of  the  Nile  could  be  predicted  by  those  Avho 
could  determine  observationally  the  solstice,  but  by  no  others.    ' 

But  now  suppose  that,  instead  of  the  solstice,  we  take  the 
heliacal  rising  of  Sirius,  and  compare  the  successive  risings  at 
the  solstice  with  the  1st  of  Thoth. 

But  why,  it  will  be  asked,  should  there  be  any  difference  in 
the  length  of  the  cycles  depending  upon  successive  coincidences 
of  the  1st  of  Thoth  with  the  solstice  and  the  heliacal  rising 
of  Sirius  ?  The  reason  is  that  stars  change  their  places,  and 
the  star  to  which  they  trusted  to  warn  them  of  the  beginning 
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of  a  new  year  was,  like  all  stars,  subject  to  the  effects  brought 
about  by  the  precession  of  the  equinoxes.  Not  for  long  could 
it  continue  to  rise  heliacally  either  at  a  solstice  or  a  Nile 
Hood. 

Among  the  most  important  contributors  to  the  astronomical 
side  of  this  subject  are  M.  Biot  and  Professor  Oppolzer.  It 
is  of  the  highest  importance  to  bring  together  the  fundamental 
points  which  have  been  made  out  by  theii*  calculations.  We 
have  determinate  references  to  the  heliacal  rising  of  Sirius, 
to  the  1st  of  Thoth,  to  the  solstice,  and  to  the  rising  of  the 
Nile  in  connection  with  the  Egyptian  year ;  but,  so  far  as  I 
liave  been  able  to  make  out,  we  find  nowhere  at  present  any 
sharp  reference  to  the  importance  of  their  correlation  with  the 
times  of  the  tropical  year  at  which  these  various  phenomena 
took  place.  The  question  has  been  complicated  by  the  use  by 
chronologists  of  the  Julian  year  in  such  calculations ;  so  the 
Julian  year  and  the  use  made  of  it  by  chronologists  have  to 
be  borne  in  mind.  Unfortunately,  many  side-issues  have  in 
this  way  been  raised. 

The  heliacal  rising  of  Sirius,  of  course — if  in  those  days  a 
true  tropical  year  was  being  dealt  with — would  have  given  us  a 
more  or  less  constant  variation  in  the  time  of  the  risins:  over 
a  long  period,  on  account  of  its  precessional  movement ;  and  M. 
Biot  and  others  before  him  have  pointed  out  that  the  variation, 
produced  by  that  movement,  in  the  time  of  the  year  at  which 
the  heliacal  rising  took  place  was  almost  exactly  ecjual  to  the 
error  of  the  Julian  year  as  compared  vnth  the  true  tropical  or 
Gregorian  one.  The  Sirius  year,  like  the  Julian,  was  about 
eleven  minutes  longer  than  the  true  year,  so  that  in  3,000  years 
we  should  have  a  difference  of  about  23  days.  Biot  showed  by 
his  calculations,  using  tlie  solar  tables  extant  before  those  of 
Leverrier,  that  from  3200  B.C.  to  200  B.C.  in  the  Julian  vear  of 


254  THE    DAWN    OF    ASTRONOMY.  [Ca...  xxv. 

the  chronologists,  Sirius  had  constantly,  in  each  year,  risen 
heliacally  on  July  20  Julian  =  June  20  Gregorian.  Oppolzer, 
more  recently,  using  Leverrier's  tables,  has  made  a  very  slight 
correction  to  this,  which,  however,  is  practically  immaterial  for 
the  purposes  of  a  general  statement.  He  shows  that  in  the 
latitude  of  Memphis,  in  1600  B.C.,  the  heliacal  rising  took  place 
on  July  18'6,  while  in  the  year  0  it  took  place  on  July  19*7, 
both  Julian  dates. 

The  variation  from  the  true  tropical  year  brought  about  by 
the  precessional  movement  of  Sirius  or  any  other  star,  however, 
can  be  watched  by  noting  its  heliacal  rising  in  relation  to  any 
physical  phenomenon  which  marks  the  true  length  of  the 
tropical  year.  Such  a  phenomenon  we  have  in  the  solstice  and 
in  the  rising  of  the  Nile,  which,  during  the  whole  course  of 
historical  time,  has  been  found  to  rise  and  fall  with  constancy 
in  each  year,  the  initial  rise  of  the  waters,  some  little  way 
above  Memphis,  taking  place  very  nearly  at  the  Summer 
Solstice. 

Again,  M.  Biot  has  made  a  series  of  calculations  from 
which  we  learn  that  the  heliacal  rising  of  Sirius  at  the 
SOLSTICE  occurred  on  July  20  (Julian)  in  the  year  3285  B.C., 
and  that  in  the  year  275  b.c,  the  solstice  occurred  on  June 
27  (Julian),  while  the  heliacal  rising  of  Sirius  took  place,  as 
before,  on  July  20  (Julian),  so  that  in  Ptolemaic  times,  at 
Memphis,  there  was  a  difference  of  time  of  about  24  days 
between  the  heliacal  rising  of  Sirius  and  the  solstice,  and 
therefore  the  beginning  of  the  Nile  flood  in  that  part  of  the 
river.     This,  among  other  things,  is  shown  on  the  next  page. 

We  learn  from  the  work  of  Biot  and  Oj^polzer,  then,  that  the 
precessional  movement  of  the  star  caused  successive  heliacal 
risings  of  Sirius  at  the  solstice  to  be  separated  by  almost  exactly 
«365|^  days — that  is,  by  a  greater  period  than  the  length  of  the 
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true  year.  So  that,  in  relation  to  tliis  star,  two  successive 
heliacal  risings  at  the  1st  of  Thoth  vague  are  represented  by  a 
period  of  (365|  x  4  =)  1461  years,  while  in  the  case  of  the 
solstices  we  want  1506. 

Now  in  books  on  Egyptology  the  period  of  1461  years  is 
termed  the  Sothic  period,  and  truly  so,  as  it  very  nearly 
correctly  measures  the  period  elajising  between  two  heliacal 
risings  at  the  solstice  (or  the  beginning  of  the  Nile  flood)  on  the 
1st  of  Thoth  in  the  vague  year. 

But  it  is  merely  the  result  of  chance  that  365J  x  4  represents 
it.  It  was  not  then  known  that  the  precessional  movement  of 
Sirius  almost  exactly  made  up  the  difference  between  the 
true  length  of  the  year  and  the  assumed  length  of  365^ 
days.  It  has  been  stated  that  this  period  had  not  any  ancient 
existence,  but  was  calculated  back  in  later  times.  This  seems 
to  me  very  improbable.  I  look  upon  it  rather  as  a  true  result 
of  observation,  the  more  so  as  the  period  tvas  shortened  in  later 
times,  as  Oppolzer  has  shown. 

It  Avill  be  seen  that  our  investigations  land  us  in  several 
astronomical  questions  of  the  greatest  interest,  and  that  the 
study  is  one  in  which  modern  computations,  with  the  great 
accuracy  which  the  work  of  Leverrier  and  others  gives  to  them, 
can  come  to  the  rescue,  and  eke  out  the  scantiness  of  the 
ancient  records. 

To  consider  the  subject  further,  Ave  must  pass  from  the  mere 
question  of  the  year  to  that  of  chronology  generally.  . 


CHAPTER    XXVI. 

THE    SOTHIC    CYCLE    AXD   THE    USE    MADE   OF    IT. 

Although  it  is  necessary  to  enter  somewhat  into  the  domain  of 
clironology  to  really  understand  the  astr<^nomical  observations 
on  which  the  Egyptian  year  depended  and  the  uses  made  of  the 
year,  I  shall  limit  myself  to  the  more  piu-ely  astronomical  part. 
T(j  go  over  the  already  vast  literature  is  far  from  my  intention, 
nor  is  it  necessary  to  attempt  to  settle  all  the  differences  of 
opinion  which  exist,  and  which  are  so  ably  referred  to  by  Krall 
in  his  masterly  analysis,^  to  which  I  own  myself  deeply  in- 
debted. The  tremendously  involved  state  of  the  problem  may 
be  gathered  from  the  fact  that  the  authorities  are  not  yet 
decided  whether  many  of  the  dates  met  with  in  the  inscriptions 
really  belong  to  a  fixed  or  a  vague  year  I 

Let  us,  rather,  put  ourselves  in  the  place  of  the  old 
Egyptians,  and  inquire  how,  out  of  the  materials  they  had 
at  hand,  a  calendar  could  be  constructed  in  the  simplest  way. 

They  had  the  vague  year  and  the  Sirius  year,  so  related,  as 
we  have  seen,  that  the  successive  coincidences  of  the  1st  Thoth 
in  both  years  took  place  after  an  interval  of  1460  years.  Now, 
for  calendar  purposes,  they  wanted  not  only  to  know  the  days 
of  the  years,  but  the  years  of  the  cycle.  This  latter  is  the  only 
point  we  need  consider  here.  How  were  they  to  do  this  ?  The 
easiest  way  would  be  to  conceive  a  great  year  or  annus  magnus^ 
consisting  of  1460  years,  each  day  of  which  would  represent 
four  years  in  actual  time ;  and  further,  to  consider  everything 
that  happened,  which  had  to  be  thus  chronicled,  to  take  place 

1  "Studien  zur  Geschichte  der  Alten  Aegj-ptcn,"  I.     Wien,  1881. 
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on  the  1st  of  Thotli  in  each  year.  How  would  this  system 
work  ?  During  the  first  four  years,  at  the  beginning  of  a 
cycle,  the  1st  Thoth  vague  would  happen  on  the  1st  Tlioth 
of  the  cycle.  During  the  next  four  years  the  1st  Thoth  of 
the  vague  year  would  fall  on  the  fiftli  epact,  and  so  on;  so, 
as  the  cycle  swept  onward,  each  group  of  four  years  would  be 
marked  by  a  date  in  the  cycle,  which  would  allow  the  place 
of  the  group  of  years  in  the  cycle  to  be  exactly  defined.  But 
as  the  cycle  swept  onward,  the  date  would  sweep  backward 
among  the  months  of  the  great  sacred  year  until  its  end. 

To  make  this  clear,  it  will  be  well  to  construct  another 
diagram  somewhat  like  the  former  one. 

Let  us  map  out  the  1460  years  which  elapsed  between  two 
successive  coincidences  between  the  1st  of  Thoth  in  the  vague 
year  and  the  heliacal  rising  of  Sirius  at  the  solstice,  so  that  we 
can  see  at  a  glance  the  actual  number  of  years  from  any  start- 
point  (=0)  at  which  the  1st  of  Thotli  in  the  vague  year 
occurred  successively  further  and  further  from  tlie  heliacal 
.rising,  until  at  length,  after  a  period  of  1460  years,  it  coincided 
again.  As  the  Sirius-year  is  longer  than  the  vague  one,  the 
first  vague  year  will  be  completed  before  the  first  Sirius-year, 
hence  the  second  vague  year  will   connnence  just  before  the 
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end  of  the  fixed  year,  and  that  is  the  reason  I  have  reversed 
the  order  of  months  in  the  diagram. 

Now  it  is  clear  that,  if  the  Egyptians  really  worked  in  this 
fashion,  the  date  of  the  heliacal  rising  of  Sirius,  given  in  this 
way,  would  enable  us  to  determine  the  number  of  years  which 
had  elapsed  from  the  beginning  of  the  cycle. 

This  calendar  system,  it  will  be  seen,  is  good  only  for 
groups  of  fom-  years.  Now,  a  system  which  went  no  further 
than  this  would  be  a  very  coarse  one.  We  find,  however,  that 
special  precautions  were  taken  to  define  wliich  year  of  the  four 
was  in  question,  and  the  fact  that  this  was  done  goes  some 
way  to  support  the  suggestion  I  have  made.  Brugsch,^  indeed, 
shows  that  a  special  sign  was  employed  to  mark  the  first  year 
of  each  series  of  four. 

Next,  as  a  matter  of  fact  it  is  known  (I  have  the  high 
authority  of  Dr.  Krall  for  the  statement)  that  each  king  was 
supposed  to  begin  his  reign  on  tlie  1st  Tlioth  (or  1st  Pachons) 
of  the  particular  year  in  which  that  event  took  place,  and  the 
fact  that  this  was  so  further  supports  the  suggestion  we  are 
considering.  During  the  reign  its  length  and  the  smaller  events 
might  be  recorded  in  vague  years  and  days  so  long  as  the  date 
of  its  commencement  had  been  referred  to  a  cycle. 

The  diagram  ^\i\{  show  how  readily  the  cycle  year  can  be 
determined  for  any  vague  year.  If,  for  instance,  the  1st  Thoth 
in  the  vague  year  falls  on  1  Tybi  of  the  cycle,  we  see  that  980 
years  must  have  elapsed  since  the  beginning  of  the  cycle,  and 
so  on. 

Here,  then,  we  have  a  true  calendar  system.  If  the 
Egyptians  had  not  this,  what  had  they  ? 

Dealing,  then,  with  the  matter  so  far  as  we  have  gone, 
we  find  that  the  system   suggested  enabled  the  place  of   the 

^  ••  Materiuux  pour  servii-  a  la  Reconstruction  du  Calendriei-,"  p.  29. 
R    2 


260  THE    DAWN    OF    ASTRONOMY.  [Cha,.  xxvi. 

beginning  of  each  vague  year  and  of  each  king's  reign  to  be 
dated  in  terms  of  the  cycle  of  1460  years ;  and  further  that, 
if  they  had  not  such  a  system  as  this,  they  had  no  means  of 
recording  any  lapse  of  time  which  exceeded  a  year.  It  is  not 
likely  that  any  nation  would  put  itself  in  sucli  a  position,  least 
of  all  the  ancient  Egyptians. 

The  existence  of  joeriods  of  365  years  and  of  120  j'ears 
among  the  Egyptians  is  easily  explained  when  the  existence  of 
this  great  year  is  recognised  ;  the  365  years'  period,  mark- 
ing approximately  the  intervals  from  solstice  to  equinox  and 
equinox  to  solstice,  in  the  natural  year. 

Let  us  next  try  to  get  a  little  further  by  assuming  the 
supposed  method  of  dating  to  have  been  actually  employed, 
and  finding  the  year  of  the  beginning  of  one  or  more  of  these 
cycles  thus  obtained.  This  should  eventually  help  us  to  deter- 
mine whether  or  not  the  Egyptians  acted  on  this  principle,  or 
used  one  widely  different.  In  such  an  investigation  as  this, 
however,  we  are  terribly  hampered  by  the  uncertainty  of 
Egyptian  dates  ;  while,  as  I  have  said  before,  there  is  great 
divergence  of  opinion  among  Egyptologists  as  to  whether, 
from  very  early  times,  there  was  not  a  true  fixed  year. 

But  let  us  suppose  that  the  vague  year  was  in  common 
use  as  a  civil  year,  and  that  the  rising  of  Sirius  started  tlio 
year ;  then,  if  we  can  get  any  accepted  date  to  work  with,  and 
use  the  diagram  to  see  how  many  years  had  elapsed  between 
that  date  and  the  start-point  of  the  cycle,  we  shall  see  if  there 
be  any  cyclical  relation  ;  and  if  we  find  it,  it  will  be  evidence, 
so  far  as  it  goes,  of  the  existence  not  only  of  a  vague  year,  but 
of  the  mode  of  reckoning  we  are  discussing. 

Now  it  so  happens  that  there  are  three  references,  Avith 
dates  given,  to  the  rising  of  Sirius  in  widely  different  times ; 
and,  curiously  enougli,   the  month  references  are  nearly  the 


Chap,  xxvi.i        TESTS  OF   THE  SYSTEM  SUGGESTED.  261 

same.  I  begin  with  the  most  recent,  as  in  this  case  the  date 
can  be  fixed  with  the  greater  certainty.  It  is  an  inscription 
at  Philae,  described  by  Brugsch  (p.  87),  who  states  that,  when 
it  was  wi^itten,  the  1st  of  Thoth  =  28th  of  Epiphi.  That  is, 
according  to  the  view  we  are  considering,  tlie  heliacal  rising  of 
Sirius— that  is,  the  1st  Thoth  of  the  vague  year  fell  on  the 
28th  Epiphi  of  our  cycle.  He  fixes  the  date  of  the  inscription 
between  127  and  117  B.C.  Let  us  take  it  as  122.  Next,  re- 
ferring to  our  diagram  to  find  how  many  years  had  elapsed 
since  the  beo^innino:  of  the  cvcle,  we  have — 

Days. 

5  Epacts. 

30  Mesori. 

2  Epiplii. 

37  X  4  ^  148  years  elapsed. 

The  cycle,  then,  began  in  (148  +  122  =)  270  B.C. 

We  next  find  a  much  more  ancient  inscription  recording  the 
rising  of  Sirius  on  the  28th  of  Epiphi.  Obviously,  if  the  Sothic 
cvcle  had  anvthingf  to  do  with  the  matter,  this  must  have 
happened  1458  years  earlier,  i.e.,  about  (1458  +  122  =  )  1580 
B.C.  Under  which  king?  Thothmes  HI.,  who  reigned,  accord- 
ing to  Lepsius,  1603-1565  B.C.;  according  to  Brugsch,  1625- 
1577.  Now,  the  inscription  in  question  is  stated  to  have  been 
inscribed  by  Thothmes  III.,  and,  it  may  be  added,  on  the  temple 
(now  destroyed)  at  Elephantine. 

There  is  yet  another  inscription,  also  known  to  be  of  a  still 
earlier  period,  referring  to  the  rising  of  Sirius  on  the  27th  of 
Epiphi.  We  may  neglect  the  difference  of  one  day  in  the  cycle 
(representing  four  years) ;  and  again,  if  the  use  of  the  Sothic 
cycle  were  the  origin  of  the  identity  of  dates,  we  have  this 
time,  according  to  Oppolzer,  a  period  of  1460  years  to  add : 
chis  gives  us  (1580  -i-  1460  =)  3040  B.C.     Again  under  which 


262  THE    DAWX    OF    ASTRONOMY.  [Cua..  xxvi. 

king  ?  Here  we  are  face  to  face  with  one  of  the  difficulties  of 
these  inquiries,  to  which  reference  has  already  been  made.  It 
may  be  stated,  however,  that  the  inscription  is  ascribed  to  Pepi, 
and  that,  according  to  various  authorities,  that  king  reigned 
some  time  between  3000  and  8700  B.C. 

We  come,  then,  to  this :  that  one  of  the  oldest  dated  in- 
scriptions known  seems  to  belong  to  a  system  which  continued 
in  use  at  Philse  up  to  about  100  B.C.,  and  it  was  essentially  a 
system  of  a  vague  year,  the  1st  Thoths  of  which  were  repre- 
sented as  days  on  a  1460-years'  cycle. 

Now,  assuming  that  the  approximate  date  of  the  earliest 
inscription  is  3044  b.c,  and  that  it  represented  the  heliacal 
rising  of  Sirius  on  the  27th  of  Epiphi,  the  year  3044  must  have 
been  the  [(5  -i-  30  -h  3)  x  4  =]  152nd  after  the  beginning  of  the 
cycle.  The  cycle,  then,  must  have  commenced  (3044  +  152=) 
3196  B.C. 

If  we  assume  that  the  real  date  of  Pepi,  who.  it  is  stated, 
reigned  100  years,  included  the  year  3044  b.c,  it  may  be,  then, 
that  the  inscriptions  to  which  I  have  directed  attention  give  us 
three  Sothic  cycles  beginning — 

122  +  148  =  .270  B.C. 
1580  -f  148  =  1728  b.c. 
3044  +  148  =  3192  b.c. 

According  to  Biot's  calculation,  the  first  heliacal  rising 
of  Sirius  at  the  solstice  took  place  in  the  year  3285  b.c.  ; 
it  is  possible,  then,  that  the  Egyptians  utilised  this  heliacal 
rising  within  a  hundred  years  of  the  date  on  which  it  would 
have  been  first  possible  for  them  to  do  so.  This  shows  how 
keenly  alive  they  were  in  these  matters,  and  also,  I  think, 
that  they  had  been  trained  by  watching  some  other  star 
previously. 

It  would  also  follow  that  the  vao;ue  year  was  in  common 
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use.  There  is  ample  evidence  to  show,  liowever,  that  by 
this  time  the  priests  were  fully  acquainted  with  the  true 
year,  which  was  called  the  sacred  year,  and  that  every  four 
years  an  additional  epact  was  interpolated.  Their  solar  temples, 
then,  at  last  had  been  utilised. 

One  argument  whicli  has  been  used  to  show  that  a  vague 
year  was  not  in  use  during  the  time  of  the  Ramessids  has 
been  derived  from  some  inscriptions  at  Silsilis  whicli  refer 
to  the  dates  on  which  sacred  offerings  were  presented  there 
to  the  Nile-ofod.  As  the  dates  loth  of  Thoth  and  loth  of 
Epiphi  are  the  same  in  all  three  inscriptions,  although  they 
cover  the  period  from  Rameses  II.  to  Rameses  III. — 120  years 
— it  has  been  argued  by  Brugsch  that  a  lixed  year  is  in 
question. 

Brugsch  points  out  that  the  two  dates  are  separated  by  65 
days ;  that  this  is  the  exact  interval  between  the  Coptic 
festivals  of  the  commencement  of  the  flow  and  the  marriage 
of  the  Nile — the  time  of  highest  water ;  and  that,  therefore, 
in  all  probability  these  are  the  two  natural  phenomena  to 
commemorate  which  the  offerings  on  the  dates  in  question 
were  made. 

But  Brugsch  does  not  give  the  whole  of  the  inscription. 
A  part  of  it,  translated  by  De  Roug^,^  runs  thus  : — 

"  I  (the  king)  know  what  is  said  iii  the  depot  of  the  writings  which 
are  in  the  House  of  the  Books.  The  Nile  emerges  from  its  fountains  to 
give  the  fulness  of  life-necessaries  to  the   gods,"  etc. 

De  Rouge  j  ustly  remarks : 

"  Le  langage  singulier  que  tient  le  Phai-aon  dedicateur  pourrait  meme 
faire  soupconner  qu'il  ne  s'agit  jxis  de  la  venue  elective  de  Veau  sainte  dii 
Sif  a  Vune  des  deux  dates  pre'cite'es." 

Krall  {loc.  cit.,  p.  51)  adds  the  following  interesting 
remarks : — 

1  "Aeg.  Zeit.,"  1886,  p.  5,  quoted  by  Krall. 
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"  Consider,  now,  what  these  '  Scriptures  of  the  House  of  Life  '  were 
like.  In  a  catalogue  of  books  from  the  temple  of  Edfu  we  find,  besides 
a  series  of  purely  religious  writings,  •  The  knowledge  of  the  periodical  re- 
currence of  the  double  stars  (sun  and  moon),'  and  the  '  I^aw  of  the  periodical 
recurrence  of  the  stars." 

"...  The  knowledge  embodied  in  these  writings  dated  from  the 
oldest  times  of  the  Egyptian  empire,  in  which  the  priests  placed,  rightly 
or  wrongly,  the  origin  of  all  their  sacred  rolls "  {cf.  Manetho's  "  History," 
p.    130). 

Now,  to  investigate  this  question  we  have  to  approach 
some  considerations  which  at  first  sight  may  seem  to  be 
foreign  to  our  subject.  I  shall  be  able  to  show,  however, 
that  this  is  not  so. 

Imprimis  we  must  remember  that  it  is  a  question  of 
Silsilis,  where  we  know,  both  from  tradition  and  geological 
evidence,  in  ancient  times  the  first  cataract  was  encountered. 
The  phrase  "  the  Nile  emerges  from  its  fountains "  would 
be  much  more  applicable  to  Silsilis,  the  seat  of  a  cataract, 
than  as  it  is  at  present.  We  do  not  know  when  the  river  made 
its  way  through  this  impediment,  but  we  do  know  that  after 
it  took  place  and  the  Nile  stream  was  cleared  as  far  as  the 
cataract  that  still  remains  at  Elephantine,  a  nilometer  was 
erected  there,  and  that  during  the  whole  of  later  Egyptian 
history,  at  all  events,  the  time  of  the  rise  of  the  river  has 
been  carefully  recorded  both  there  and  at  Roda. 

From  this  it  is  fair  to  infer  that  in  those  more  ancient 
times  the  same  thing  took  place  at  Silsilis;  if  this  were  so,  the 
reason  of  the  record  of  the  coming  of  the  inundation  at  Silsilis 
is  not  far  to  seek,  and  hence  the  suggestion  lies  on  tlie  surface 
that  the  records  in  question  may  state  the  date  of  the  arrival 
in  relation  to  Memphis  time. 

It  has  been  rendered,  I  hope,  quite  clear  in  Chapter  XXIII. 
that  there  is  a  difference  of  fifteen  or  sixteen  days  between 
the  arrival  of  the  inundation  at  Elephantine  and  at  Memphis. 
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Hence,  if  in  Pepi's  time  a  Nile  rise  were  observed  at  Silsilis, 
there  might  easily  be  a  difference  of  fifteen  days  between  the 
rise  of  the  Xile  at  Silsilis  and  the  Memphic  1st  of  Thoth.  If 
both  at  Silsilis  and  Memphis  the  Xile  rise  marked  1st  Thoth, 
the  day  of  the  rise  at  Memphis  would  correspond  to  loth  Thoth 
at  Silsilis,  so  that  a  king  reaclijng  Silsilis  with  Memphis  local 
time  would  be  struck  ■\\T.th  this  difference,  and  anxious  to  record 
it.  May  not  this,  then,  have  been  the  important  datum  re- 
corded in  the  sacred  books  ?  If  so,  it  would  not  touch  the 
question  of  the  fixed  or  vague  year  at  all. 

Let  it,  then,  be  for  the  present  conceded  that  there  was  a 
vague  year,  and  that  at  least  some  of  the  inscrij^tions  which 
suggest  the  use  of  only  a  fixed  year  in  these  early  times  may 
be  explained  in  another  wav. 


CHAPTER    XXVII. 

THE    CALENDAR    AND    ITS    REVISION. 

In  the  last  chapter  the  so-called  Sothic  cycle  was  discussed,  and 
dates  of  the  commencement  of  the  successive  cycles  were 
suggested. 

These  dates  were  arrived  at  by  taking  the  very  simplest 
way  of  writing  a  calendar  in  pre-temple  times,  and  using  the 
calendar  inscriptions  in  the  most  natural  way. 

The  dates  for  the  coincidence  of  the  heliacal  risinof  of 
Sirius  and  the  1st  Thoth  of  tlie  vague  year  at,  or  near,  the 
solstice,  were — 

270  B.C. 
1728  B.C. 
3192  B.C. 

Here,  in  limine,  we  meet  with  a  difficulty  which,  if  it  can- 
not be  explained,  evidently  proves  that  the  Egyptians  did 
not  construct  and  use  their  calendar  in  the  way  we  have 
supposed. 

We  have  it  on  the  authority  of  Censorinus  that  a  Sothic 
period  was  completed  in  139  a.d.,  and  that  there  was  then  a 
vague  year  in  partial  use.  It  is  here  that  the  work  of  Oppolzer 
is  of  such  high  value  to  us ;  he  discussed  all  the  statements 
made  by  Censorinus,  and  comes  to  the  conclusion  that  his 
account  is  to  be  depended  upon.  It  has  followed  from  the 
inquiries  of  chronologists  that  in  this  year  the  1st  of  Thoth 
took  place  on  July  20  (Julian),  the  date  originally  of  the 
heliacal  rising  of  Sirius,  the  beginning  of  the  year. 

This  being    so,  then,  in   the  year    23   a.d. — in  which  the 
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Alexandrine  reform  of  the  calendar,  of  which  more  presently, 
was  introduced — the  1st  of  Thotli  would  take  place  on  August 
29,  a  very  important  date.  Censorinus  also  said  that  in  his 
own  time  (a.d.  238)  the  1st  of  Thoth  of  the  vague  year  fell  on 
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June  25.  The  diagram  will  show  the  connection  of  these 
three  dates  in  reference  to  the  vague  year.  The  relations  of 
the  statements  made  as  to  the  years  139  and  238  are  very 
clearly  discussed  by  Prof.  Oppolzer. 

Oppolzer,  then,  being  sati.sfied  as  to  the  justice  of  taking 
the  year  139  a.d.  as  a  time  of  coincidence  of  the  fixed  and 
vague  years — the  latter  being  determined  alone  by  the  heliacal 
rising  of  Sirius,  and,  be  it  remembered,  not  by  the  solstices — 
calculated  with  great  fulness,  using  Leverrier  s  modem  values, 
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the  years  in  which,  in  the  various  Egyptian  latitudes,  chiefly 
taking  Memphis  (lat.  30°)  and  Thebes  (lat.  25°),  the  coincidence 
between  the  two  Thoths  occurred  in  the  previous  periods 
of  Egyptian  history.  He  finds  these  dates  for  latitude  30° 
as  follow  :  — 


Julian  year. 

Historical  year. 

0 

-4235 

..      -4236 

1 

-2774 

..      -2775 

2 

-131G 

-1317 

3 

+   139 

..      +    139 

4 

+  1591 

..      +1591 

5 

+  3039 

..      +3039 

Now,  the  date  which  Oppolzer  gives  for  the  coincidence 
which  is  nearest  the  date  we  had  previously  determined  at 
270  B.C.  is  139  A.D.     There  is  a  difference  of  409  years. 

The  question  is,  Can  this  fundamental  difference  be  ex- 
plained?    I  think  it  can. 


1  It  should  be  observed  that  a  distinction  is  made  between  the  Julian  and  the  historical 
year.  This  comes  from  the  fact  that  when  astronomical  phenomena  arc  calculated  for  dates 
B.C.,  it  must  be  remembered  that  chronologists  are  in  the  habit  of  designating  by  1,  or  rather 
by  — 1,  the  first  year  which  precedes  the  instant  of  time  at  which  the  chronological  year 
commenced,  while  astronomers  mark  this  year  in  their  tables  by  0.  It  follows,  therefore, 
that  the  rank  of  any  year  B.C.  is  always  marked  by  an  additional  unit  in  the  chronological 
dates.  For  the  Christian  era,  of  course,  chronologists  and  astronomers  work  in  the  same  way. 
The  following  table,  given  by  Biot,  exhibits  the  connection  between  these  two  methods.  In 
the  latter  Biot  shows. the  leap-years  marked  B,  and  the  corresponding  years  in  the  Scaligerian 
chronological  jDcriod  are  also  given. 

Dates  of  Juliax  Years  commencing  ox  January  1. 


According  to 
Chronologists. 

According  to 
Astronomers. 

Corresponding 

years  of  the  period 

of  Scaliger. 

—6 

—5 

4708 

— 5B 

—IB 

4709 

—4 

-  3 

4710 

—3 

_2 

4711 

—2 

—1 

4712 

—IB 

—OB 



4713B 

I'hy 

sical 

instant 

when 

the  ei'E 

commenced. 

+  1 

+  1 

4714 

+  2 

+  2 

4715 

+  3 

+  3 

4716 

+  413 

+  4B 

4717B 

+  5 


+  5 


4718 


> 
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111  tlio  first  place,  it  is  beyond  doubt  that,  in  the  interval 
between  the  Ramessids  and  the  Ptolemies,  the  calendar,  even 
supposing  the  vague  year  to  have  been  used  and  to  have  been 
retained,  had  been  fundamentally  altered,  and  the  meanings 
of  the  hieroglyphics  of  the  tetramenes  had  been  changed — in 
other  words,  the  designations  of  the  three  seasons  had  been 
changed. 

On  this  point  I  quote  Krall : — 

"  It  is  well  known  that  the  interpretation  of  the  seasons  and  the  months 
given  by  Charnpollion  was  opposed  by  Brugsch,  who  propounded  another, 
which  is  now  universally  adopted  by  experts.  Something  has  happened  here 
which  is  often  repeated  in  the  course  of  Egyptian  history — the  signs  have 
changed  their  meaning.  Under  the  circumstance  that  the  vague  year  during 
1461  years  wanders  thi'ough  the  seasons  in  a  great  cycle,  it  is  natural  that 
the  signs  for  the  tetramenes  should  have  changed  their  significations  in  the 
course  of  millenniums. 

"  While  Thoth  was  the  first  month  of  the  inundation  in  the  documents  of 
the  Thutmosids  and  Ramessids,  we  have  in  the  time  of  the  Ptolemies  the 
month  Pachons  as  the  first  month  of  the  flood  season.  Whilst  Brugsch's 
explanation  is  valid  for  the  time  of  the  Ramessids,  it  is  not  so  for  that  of 
the  Ptolemies,  to  which  Champollion's  view  is  applicable." 

The  signs  used  for  the  tetramenes  are  supposed  to  represent 
water,  a  field  with  growing  plants,  and  a  barn ;  the  natural 
order  would  be  that  the  first  should  represent  the  inundation, 
the  second  the  sowing  which  succeeds  it,  and  the  last 
harvest-time.  If  this  be  conceded,  the  initial  system  would 
have  had  the  month  Thoth  connected  with  the  water  sign,  as 
Thoth  in  early  Egyptian  times  was  the  first  inundation  month. 
But  in  the  times  of  the  Ramessids  even  this  is  not  so. 
Thoth  has  the  sowing  sign  assigned  to  it.  In  the  time  of  the 
Ptolemies  the  flood  is  no  longer  in  Thoth,  but  in  Pachons, 
and  Pachons  has  the  barn  sign  attached  to  it,  while  the  month 

1  Loe.  cit.,  p.  29. 
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Thotli  is  marked  by  the  water  sign,  thereby  bringing-  back  the 
hypothetical  relation  betiveen  the  name  of  the  month  and  the  sign^ 
although,  as  we  have  seen,  Thoth  is  no  longer  the  flood  month. 

Egyptologists  declare  that  all,  or  at  least  part,  of  this  change 
took  place  between  the  periods  named;  they  are  undoubtedly 
justified  as  regards  a  part. 

At  one  point  in  this  interval  we  are  fortunately  supplied 
with  some  precise  information.  In  the  year  238  b.c.  a  famous 
decree  was  published,  variously  called  the  decree  of  Canopus 
and  the  decree  of  Tanis,  since  it  was  inscribed  on  a  stone 
found  there.  It  is  perfectly  clear  that  one  of  the  functions 
of  this  decree  was  to  change,  or  to  approve  an  already  made 
change  in,  the  designation  of  the  season  or  tetramene  in  which 
the  inundation  commenced,  from  Thoth  to  Pachons. 

Another  function  was  to  establish  a  fixed  year,  as  we  shall 
see  presently.  We  must  assume,  then,  tliat  a  vague  year  was  in 
vogue  prior  to  the  decree.  Now  the  decree  tells  us  that  at  its 
date  the  lieliacal  rising  of  Sirius  took  place  on  1  Payni.  Assum- 
ing that  this  date  had  any  relation  to  the  system  we  have  been 
considering,  the  cycle  to  which  it  belonged  must  have  begun 

Days. 

5  E  pacts 
30  Mesori 
30  Epiplii 
30  Payni 

95  X  4  =  380  years  previously — that  is,  in  tlie  year  G18  B.C. 

Here  at  first  sight  it  would  seem  that  the  Sothic  cycles 
we  have  been  considering  have  no  relation  to  the  one  now  in 
question  ;  for,  according  to  my  view,  the  last  Sothic  cycle 
began  in  1728  b.c.  A  little  consideration,  however,  will  lead 
to  the  contrary  view,  and  show  that  tlie  time  about  600  B.C. 
was  very  convenient  for  a  revision  of  the  calendar. 
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In  the  first  place,  nearly  a  month  now  elapsed  between  the 
coming  of  the  flood  and  the  heliacal  rising ;  and  in  the  second, 
by  making  the  3^ear  for  the  future  to  begin  ivith  the  flood.,  a  change 
might  be  made  involving  tetramenes  only. 

Thus,  commenceinent  of  cycle  ...      1728  B.C. 

Epacts  ...  ...  5 

Two  tetramenes        ...        240 
Month  Ijetween  flood  and 

rising  of  Sirius      ...  30  ^ 

275  X  4  =  1100 


628  B.C. 
Nor  is  this  all.     A  very  simple  diagrammatic  statement  will 


1728 

B.C. 


show  what  might  also  have  happened  about  618  B.C.  if  a 
reformer  of  the  calendar  (and  one  especially  of  conservative 
tendencies)  appeared  upon  the  scene,  who  believed  that  the 
ancient  sign  for  the  inundation-teti-amene  was  the  water  sign, 
and  that  the  ancient  name  was  Thoth.  Finding  the  cycle 
beginning   in    17*28    B.C.    with   the    signs     as   shown   above — 


618 


?  £  ^  S  E-'^  S  s3  il  i^  s'S 


*  Probably  too  great  a  value  by  two  or  three  days. 
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when  starting  fresh,  he  would  seize  the  opportunity  of  effecting 
a  change,  not  only  by  dealing  with  a  tetramene,  but  he  would 
change  the  names  of  the  tetramenes  allocated  to  the  signs ;  as 
Krall  remarks,  it  was  almost  merely  a  question  of  a  change 
of  the  sign  !  It  really  was  more,  because  the  new  tetramene 
began  with  the  flood. 

Assuming  this,  we  can  see  exactly  what  was  done  in  238 
li.c,  /.e.,  about  380  years  later.  We  have  seen  that  the 
380  years  is  made  up  of 

o  Epacts 
30  Mesori 
30  Epiphi 
30  Payni 

95  X  i  ==  380 
— the  heliacal  rising  of  Sirius  occurring  on   1  Payni,  having 
swept  backwards  along  the  months  in  the  manner  already  ex- 
j^lained.     We  had,  to  continue  the  diagrammatic  treatment — 


To  sum  up,  so  far  as  we  have  gone,  we  have  the  three  in- 
scriptions at  Pliilae,  Elephantine  and  the  still  more  ancient  one 
of  Pepi  (?),  indicating  on  the  simple  system  we  have  suggested 
beginnings  of  Sothic  cycles  on  the  1st  Thoth  about  the  years 

270) 
1728  >  B.C. 
3192) 

On  the  other  hand,  we  have  the  decree  of  Canopus,  giving 
us  by  exactly  the  same  system  a  local  revision  of  the  calendar 
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about  600  B.C.  I  say  about  600  b.c.  because  it  must  be  remem- 
bered that  a  difference  of  2\  days  in  the  phenomena  observed 
will  make  a  difference  of  10  years  in  the  date,  and  we  do  not 
know  in  "what  part  of  the  valley  the  revision  took  place,  and 
therefore  at  what  precise  time  in  relation  to  the  heliacal  rising 
the  Xile-rise  was  observed. 

Whenever  presumably  it  took  place.  New  Year's  Day  was 
reckoned  by  the  Flood,  and  the  rising  of  Sirius  followed  nearly, 
if  not  quite,  a  month  afterwards.  The  eqiuvalent  of  the  old 
1st  Thoth  was  therefore  1  Payni.  In  months,  then,  the  old  1st 
Thoth  was  separated  from  the  new  one  (=1  Payni)  by  three 
months  (Payni,  Mesori,  Ejnphi)  and  the  Epacts. 

In  this  way,  we  can  exactly  account  for  the  difference  of 
409  vears  referred  to  above  as  the  dates  assio^ned  bv  Censor- 
inus  and  myself  for  the  beginning  of  the  Sirius  cycle. 

Difference  between  270  and  239  =    31  years. 
3  months  =  90  days  x  4  =z  360     „ 

5  epacts  x  4  =    20     „ 

411     „ 

The  difference  of  two  years  is  equal  only  to  half  a  day ! 

It  seems,  then,  pretty  clear  from  this  that  the  suggestion  I 
have  ventured  to  make  on  astronomical  m-ounds  mav  be  worth 
consideration  on  the  part  of  Egyptologists.  If  our  inquiries 
have  really  led  us  to  the  true  beginnings  of  the  Sothic  periods, 
it  is  obvious  that  those  who  informed  Censorinus  that  the  year 
139  A.D.  was  the  end  of  a  cycle  omitted  to  tell  him  zvhat  we  noiv 
can  learn  from  the  decree  of  Tarn's. 


CHAPTER  XXVIII. 

THE   FIXED    YEAR   AND   FESTIVAL   CALENDARS. 

The  reformation  of  the  Egyptian  calendar,  to  be  gathered,  as  I 
suggested  in  the  last  chapter,  from  the  decree  of  Tanis,  is  not^ 
however,  the  point  to  which  reference  is  generally  made  in  con- 
nection with  the  decree.  The  attempt  recorded  by  it  to  get  rid 
of  the  vague  year  is  generally  dwelt  on. 

Although  the  system  of  reckoning  which  Avas  based  on 
the  vague  year  had  advantages  with  which  it  has  not  been 
sufficiently  credited,  undoubtedly  it  had  its  drawbacks. 

The  tetramenes,  with  their  special  symbolism  of  flood-,  seed-, 
and  harvest-time,  had  apparently  all  meant  each  in  turn ;  how- 
ever the  meanings  of  the  signs  were  changed,  the  ''winter 
season "  occurred  in  this  way  in  the  height  of  summer,  the 
''  sowing- time  "  when  the  whole  land  was  inundated  and  there 
was  no  land  to  plant,  and  so  on.  Each  festival,  too,  swept 
through  the  year.  Still,  it  is  quite  certain  that  information  was 
given  by  the  priests  each  year  in  advance,  so  that  agriculture 
did  not  suffer;  for  if  this  had  not  been  done,  the  system, 
instead  of  dying  hard,  as  it  did,  would  have  been  abolislied 
thousands  of  years  before. 

Before  I  proceed  to  state  shortly  what  happened  with  regard 
to  the  fixing  of  the  year,  it  will  be  convenient  here  to  state  a 
suggestion  that  has  occurred  to  me,  on  astronomical  grounds, 
with  regard  to  the  initial  change  of  sign. 

It  is  to  be  noted  that  in  the  old  tables  of  the  months,  instead 
of  Sirius  leading  the  year,  we  have  Texi  with  the  two  feathers 
of  Amen.     In  later  times  this  is  changed  to  Sirius. 
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I  believe  it  is  generally  acknowledged  that  the  month-table 
at  the  Ramesseum  is  the  oldest  one  we  have ;  there  is  a  variant 
at  Edfii.  They  both  run  as  follows,  and  no  doubt  they  had 
their  origin  when  a  1st  Thoth  coincided  with  an  heliacal  rising 
and  Nile  flood. 


Egyptian  month. 

Tropical  month. 

Ramesseum. 

Texi 

Ptah  (Ptah-res-aneb-f) 

Ilathor 

E;lfa. 

1.  Thoth 

2.  Phaophi 

3.  Athvr 

June  — July 
July — Aug. 
Aug. — Sep. 

Tex 

Ptah  Menx 

1 

•i.  Clioiach 
0.  Tvbi 

Sep.— Oct. 
Oct.— Nov. 

Paxt 
Min 

Kehek 
Set-but 

6.  Mencliir 

7.  Phamenoth 

8.  Phai-muthi 

Nov. — -Dec. 
Dec. — Jan. 

Jan. — Feb. 

Jackal  (rekh-ui) 
,,       (rekh-netches) 

Rennuti 

Hippopotamus  (rekh-ur) 
Hippopotamus    (rekh- 
netches) 
Renen 

9.  Pachons 

10.  Payni 

11.  Epiphi 

12.  Mesori 


Feb.— Mar. 
Mar.— Ap. 
Ap.— May 
May — June 


Xensu 

Horus  (xonti) 

Apet 

Horus  (Hor  m-xut) 


xensu 

Horu.s  (Hor-xent-xati) 

Apet 

Horus  (Hor-ra-ni-xut) 


I  am  informed  that  Texi,  in  the  above  month-list,  has  some 
relation  to  Thoth.  In  the  early  month-list  the  goddess  is  repre- 
sented with  the  two  feathers  of  Amen,  and  in  this  early  stage  I 
fanc}^  we  can  recognise  her  as  Amen-t ;  but  in  later  copies  of 
the  table  the  symbol  is  changed  to  that  of  Sirius.  This,  then, 
looks  like  a  change  of  cult  depending  upon  the  introduction  of 
a  new  star — that  is,  a  star  indicating  by  its  heliacal  rising  the 
Nile-rise  after  the  one  first  used  had  become  useless  for  such  a 
purpose. 

I  have  said  that  the  Ramesseum  month-list  is  probably  the 
oldest  one  we  have.  It  is  considered  by  some  to  date  only  from 
Rameses  IL,  and  to  indicate  a  fixed  year;  such,  however,  is  not 
Krall's  opinion.^     He  writes  : — 


i  Oj).  cit.,  p.  48. 
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"  The  latest  investigations  of  Diimiclien  show 
that  the  calendar  of  Medinet-Habii  is  only  a  copy  of 
the  original  composed  under  Ramses  II.  about  120 
years  before 

"  But  the  true  original  of  the  calendar  of  Medinet- 
Habu  does  not  even  date  from  the  time  of  Ramses  II. 
It  is  known  to  eveiy  Egyptologist  how  little  the 
time  of  the  Ramessids  produced  what  was  truly 
original,  how  much  just  this  time  restricted  itself  to 
a  reproduction  of  the  traditions  of  previous  genera- 
tions. In  the  calendar  of  Medinet-Habii  we  have 
(p.  48)  not  a  fixed  year  instituted  under  Ramses  II., 
but  the  normal  year  of  the  old  time,  the  vague  year, 
as  it  was,  to  use  Dschewhari's  words  quoted  above 
(p.  852)  in  the  first  year  of  its  institution,  the  year 
as  it  was  before  the  Egyptians  had  made  two  un- 
welcome observations  :  First,  that  the  year  of  365 
days  did  not  correspond  to  the  reality,  but  shifted  by 
one  day  in  four  years  with  regard  to  the  seasons ; 
secondly — which,  of  course,  took  a  much  longer  time 
— that  the  rising  of  Sirius  ceased  to  coincide  with 
the  beginning  of  the  Nile  flood. 

"  We  are  led  to  the  same  conclusion  by  a  con- 
sideration of  the  festivals  given  in  the  calendar  of 
Medinet-Habu.  They  are  almost  without  exception 
the  festivals  which  we  have  found  in  our  previous 
investigation  of  the  calendars  of  Esne  and  Edfu 
to  be  attached  to  the  same  days.  We  know 
already  the  Uaya  festival  of  the  17th  and  18th 
Thoth,  the  festival  of  Hermes  of  the  19th  Thoth, 
tlie  great  feast  of  Amen  beginning  on  the  19th 
Paophi,  the  Osiris  festivals  of  the  last  decade  of 
Choiak,  and  that  of  the  coronation  of  Horuz  on  the 
1st   Tybi. 

"  Festivals  somehow  differing  from  the  ancient 
traditions  and  general  usage  are  unknown  in  tlie 
calendar  of  Medinet-Habii,  and  it  is  just  such  festivals 
which  have  enabled  us  to  trace  fixed  years  in  the 
calendars  of  Edfu  and  Esne. 

"  We  are  as  little  justified  in  considering  the 
mythologico  astronomical  representations  and  inscrip- 
tions on  the  "raves  of  the  time  of  the  Ramessids  as 
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founded  on  a  fixed  year,  as  we  can  do  this  in  the  case  of  tlie  Medinet-Habu 
calendai".  In  this  the  astronomical  element  of  the  calendar  is  quite  overgrown 
by  the  my  tliological.  Xot  only  was  the  daily  and  yearly  course  of  the  sun  a  most 
important  event  for  the  Egyptian  astronomer,  but  the  priest  also  had  in  his 
sacred  books  many  mythological  records  concerning  the  god  Ra,  which  had  to  be 
taken  into  account  in  these  representations.  The  mythological  ideas  dated  from 
the  oldest  periods  of  Egyptian  history ;  we  shall  therefore  be  obliged,  for  their 
explanation,  not  to  remain  in  the  thirteenth  or  fourteenth  century  before  Christ, 
but  to  ascend  into  previous  centuries.  I  should  think  about  the  middle  of  the 
fourth  millennium  before  Christ,  that  is  the  time  at  wliich  the  true  original  of  the 
Medtnet-Habu  calendar  teas  framed.  Further,  we  must  in  these  mythological  and 
astronomical  representations  not  overlook  the  fact  that  we  cannot  expect  them 
to  show  mathematical  accui-acy — that,  on  the  contrary,  if  that  is  a  consideration, 
we  must  proceed  with  the  greatest  caution.  We  know  now  how  inexact  were  the 
representations  and  texts  of  tombs,  especially  where  the  Egyptian  artist  could 
suppose  that  no  human  eye  would  inspect  his  work  ;  we  also  know  how  often 
representations  stop  short  for  want  of  room,  and  how  much  the  contents  were 
mutilated  for  the  sake  of  symmetry." 

There  is  also,  as  I  have  indicated,  temple  evidence  that 
Sirius  was  not  the  first  star  utilised  as  a  herald  of  sunrise.  We 
have,  then,  this  possibility  to  explain  the  variation  from  the 


Pre-Sirian  „•?  .  '^     J  ?  =  I      =•- 

H  EI  <  3  hS  S  £  £  (i;:  a  s 


.w  ^  t-      ^      r- 


Sirian, 
3192  B.C. 

STKIAX    AND   PRE-SYRIAX   TETRAMEXE-SIGXS. 

true  meaning  of  the  signs  in  Ramessid  times.     And  it  may  be 
gathered  from  this  that  the  calendar  was  reorganised^  when 

^  Goodwin  has  already  asked,  "Does  the  Smith  Papyrus  refer  to  some  rectification 
of  the  Ciilendar  made  in  the  fourth  dynasty,  similar  to  that  made  in  Europe  from  the  old 
to  the  new  style?"    Quoted  by  Kiel,  "  Sonnen-  imd  Sirius-Jahr,"  p.  361. 
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the  Sirius  worship  came  in,  and  that  the  change  effected  in 
619  B.C.  brought  the  hieroglyphic  signs  back  to  their  natural 
meaning  and  first  use. 

The  whole  story  of  calendar  revision  may,  therefore,  possibly 
have  been  as  follows  : — 


Pre-Sirian 

Texi 


Sirian, 
3192  B.C. 
1st  Cycle 


"o   S  ^"o  ",Q    C    eS    c3    o    >i-^  K 

J  jq  "3  j:  >.  cu  ^  ^  ^i^.^r^ 


AAAAAA 
AAAAA/\ 

5;q    AV\AAA 

o  13 

a  s 


2  ■?  s  S  ;?  Q  >-.-^  S 


.£3  -^  -t^  43    >i  ®  ,C  ,C5    c3    c3*  a  OJ 


2nd  Cycle. 
1728  B.C. 


■^    ^    .;^  §  ^  s 

X  rC    +3  ^     >-,  OJ  ^  ^     ce     C3     c  «^ 
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The  revision  of  618  B.C.  was  not  universally  accepted,  so 
from  that  time  onward  there  was  an  old  and  a  new  style  in 
force. 

Before  I  pass  on,  it  may  be  convenient,  in  connection 
with  the  above  month-tables,  to  refer  in  the  briefest  way  to 
the  mythology  relating  to  the  yearly  movement  of  the  sun, 
in  order  to  show  that  when  this  question  is  considered  at 
all,  if  it  helps  us  with  regard  to  the  mythology  connected 
with  the  rising  and  setting  of  stars,  it  will  as  assuredly  help 
us  with  reg-ard  to  the  mvtholoo'y  of  the  various  chang^es 
which  occur  tliroughout  the  year. 

We  have,  as  we  have  seen,  in  the  Egyptian  year  really 
the  prototype  of  om-  own.  The  Egyptians,  thousands  of 
years  ago,  had  an  almost  perfect  year  containing  twelve 
months ;  but,  instead  of  four  seasons,  they  had  three — the 
time  of  the  sowing,  the  time  of  the  harvest,  and  the  time  of 
the  inundation.  Unfortunately,  at  various  times  in  Eg}^3tian 
history,  the  spnbols  for  the  tetramenes  seem  to  have  got 
changed. 

The  above-given  inscriptions  show  that  they  had  a  dis- 
tinct s}Tnbolism  for  each  of  the  months.  Gods  or  goddesses 
are  given  for  ten  months  out  of  the  twelve,  and  where  we 
have  not  these  we  have  the  hippopotamus  (or  the  ])ig)  and 
the  jackal,  two  circumpolar  constellations.  I  think  there  is 
no  question  that  we  are  dealing  here  with  these  constellations, 
though  the  figures  have  been  supposed  to  represent  something 
quite  different. 

There  are  also  myths  and  symbols  of  the  twelve  changes 
during  the  twelve  hom-s  of  the  day ;  the  sun  being  figm^ed  as 
a  child  at  rising,  as  an  old  man  when  setting  in  the  evening. 
These  ideas  were  also  transferred  to  the  annual  motion  of  the 
sun.     In  Macrobius,  as  quoted  by  Krall,  we  find  the  statement 
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that  the   Egyptians    compared   tlie   yearly  course   of  tlie  sun 
also  with  the  johases  of  human  life. 

Little  child  =    Winter  Solstice. 

Young  man  =    Spring  Equinox. 

Bearded  man  =   Summer  Solstice. 

Old  man  =   Autumnal  Equinox. 

With  the  day  of  the  Summer  Solstice  the  sun  reaches 
the  greatest  northern  rising  amplitude,  and  at  the  Winter 
Solstice  its  greatest  southern  amplitude.  By  the  solstices  the 
year  is  divided  into  two  approximately  equal  parts ;  during 
one  the  points  of  rising  move  southwards,  during  the  other 
northwards. 

This  i^henomenon,  it  is  stated,  was  symbolised  by  the  two 
eyes  of  Ra,  the  so-called  Utchats,  which  look  in  different 
directions.  They  appear  as  representing  the  sun  in  the  two 
halves  of  the  year. 

We  have  next  to  discuss  the  fixed  year,  to  which  the 
Egyptian  chronologists  were  finally  driven  in  later  Egyptian 
times.  The  decree  of  Tanis  was  the  true  precursor  of  the  Julian 
correction  of  the  calendar.  In  consequence  of  this  correction 
ive  now  add  a  day  every  four  years  to  the  end  of  February. 
The  decree  regulated  the  addition,  by  the  Egyptians,  of  a  day 
every  four  years  by  adding  a  day  to  the  epacts,  which  were 
thus  six  every  four  years  instead  of  being  always  five,  as  they 
had  been  before. 

In  fact,  it  replaced  the  vague  year  by  the  sacred  year  long 
known  to  the  priests. 

But  if  everything  had  gone  on  then  as  the  priests  of  Tanis 
imagined,  the  Egyptian  New  Year's  Day,  if  determined  by  the 
heliacal  rising  of  Sirius,  would  not  always  afterwards  have  been 
the   1st  of  Payni,  although  the  solstice  and  Nile  flood  would 
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liave  been  due  at  Memphis  about  the  1st  of  Pachons  5  and  this 
is,  perhajis,  one  among  the  reasons  why  the  decree  was  to  a 
large  extent  ignored. 

Henee,  for  some  years  after  the  date  of  the  decree  of  Tanis, 
there  Avere  at  least  three  vears  in  force — the  new  fixed  year, 
the  new  vague  year,  reckoning  fi'om  Pachons,  and  the  old 
vague  year,  reckoning  from  Thoth. 

But  after  some  years  another  attempt  was  made  to  get  rid 
of  all  this  confusion.  The  time  was  23  B.C.,  216  years  after 
the  decree  of  Tanis,  and  the  place  was  Alexandria.  Hence 
the  new  fixed  year  introduced  is  termed  the  Alexandrine 
year. 

This  new  attempt  obviously  implied  that  the  first  one  had 
failed ;  and  the  fact  that  the  vague  year  was  continued  in 
the  interval  is  sufficiently  demonstrated  by  the  fact  that  the 
new  year  was  ^^°  =  54  days  en  retard.  In  the  year  of  Tanis  it 
is  stated  that  the  1st  Pachons,  the  new  Xew  Year's  Day,  the 
real  beginning  of  the  flood,  fell  on  the  19th  of  June  (Gregorian), 
the  Summer  Solstice,  and  hence  the  1st  of  Thoth  fell  on  the 
22nd  of  October  (Greg-orian).  In  the  Alexandrine  vear  the 
'22nd  of  October  is  represented  by  the  29th  of  August,  and  the 
19th  of  June  by  the  20th  of  April. 

It  is  noteworthy  that  in  the  Alexandrine  year  the  heliacal 
rising  of  Sirius  on  the  23rd  of  July  (Julian)  falls  on  the  29th 
of  Epiplii,  nearly  the  same  date  as  that  to  which  I  first  drew 
attention  in  the  inscriptions  of  the  date  of  Thothmes  and  Pepi. 
This,  however,  it  is  now  clearly  seen,  is  a  pure  accident,  due 
to  the  break  of  continuity  before  the  Tanis  year,  and  the  slip 
between  that  and  the  Alexandrine  one.  It  is  important  to 
mention  this,  because  it  has  been  thought  that  somehow  the 
"Alexandrine  year''  was  in  use  in  Pepi's  time. 

It  would   seem  that  the  Alexandrine   revision   was    final, 
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and  that  the  year  was  truly  fixed,  and  from  that  time  to 
this  it  has  remained  so,  and  must  in  the  future  for  ever 
remain  so.  It  must  never  be  forgotten  that  we  owe  this  per- 
fection to  the  Egyptian  Festival  Calendars. 

One  of  the  chief  uses  of  the  Egyptian  calendar  that  has 
come  down  to  us  was  the  arrangement  and  dating  of  the 
chief  feasts  throughout  the  year  in  the  different  temples. 

The  fact  that  the  two  great  complete  feast-calendars  of 
Edfil  and  Esne  refer  to  the  only  fixed  years  evidenced  by 
records — those  of  Tanis  and  Alexandria — one  of  which  was 
established  over  200  years  after  the  other,  is  of  inestimable 
value  for  the  investigation  of  the  calendar  and  chronology  of 
ancient  Egypt. 

In  an  excellent  work  of  Brugsch,  ''Three  Festival  Calendars 
from  the  Temple  of  Apollinopolis  Magna  (Edfu)  in  Upper 
Egypt,"  we  have  two  calendars  which  we  can  refer  to  fixed 
years,  and  can  date  with  the  greatest  accuracy.  In  the  case 
of  one  of  these,  tliat  of  Esne,  this  is  universally  recognised ; 
as  to  the  other,  that  of  Apollinopolis  Magna,  we  are  indebted 
to  the  researches  of  Krall,  who  points  out,  however,  that  ''it 
is  only  when  the  province  of  Egyptian  mythology  has  been 
dealt  with  in  all  directions  that  we  can  undertake  a  successful 
explanation  of  the  festival  catalogues.  Even  externally  they 
show  the  greatest  eccentricities,  which  are  not  diminished, 
but  increased,  on  a  closer  investigation." 

About  some  points,  however,  there  is  no  question.  The 
Summer  Solstice  is  attached  in  the  Edfil  calendar  to  the  6th 
Pachons,  according  to  Krall,  while  the  beginning  of  the  flood 
is  noted  on  the  1st  of  that  month.  In  the  Esne  calendar  the 
26th  Payni  is  New  Year's  Day.  We  read  : — "  26th  Payni,  New 
Year's  Day,  Feast  of  the  Revelation  of  Kahi  in  the  Temple. 
To  dress  the  crocodiles,  as  in  the  month  of  Menchir,  day  8." 
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Peculiai'  to  the  Esiie  calendar,  according  to  Krall,  is  the 
raentioninof  of  the  "  New  Year's  Festival  of  the  Ancestors  "  on 
the  9th  of  Thoth ;  to  the  Edfii  calendar,  publication  No.  1  of 
Brugseh,-  the  festival  ''  of  the  offering  of  the  first  of  the 
harvested  fruits,  after  the  precept  of  King  Amenemha  I.,'-  on 
the  1st  Epiphi,  and  ''the  celebration  of  the  feast  of  the  Great 
Coniiagi-ation  "  on  the  9th  of  Menchir.  In  feast-calendar  Xo.  1 , 
the  reference  to  the  peculiar  Feast  of  Set  is  also  remarkable  ; 
this  was  celebrated  twice,  first  in  the  first  days  of  Thoth 
(?  9th),  then,  as  it  appears,  in  Pachons  (10th).  This  feast  is 
well  known  to  have  been  first  mentioned  under  the  old  Pharaoh 
Pepi  Merinra. 

It  is  a  question  whether  in  the  new  year  of  the  ancestors 
and  the  feasts  of  Set,  all  occurring  about  the  9th  Thoth  and 
Pachons,  we  have  not  Memphis  festivals  which  gave  way  to 
Theban  ones;  for,  so  far  as  I  can  make  out,  the  flood  takes 
about  nine  days  to  pass  from  Thebes  to  Memphis,  so  that  in 
Theban  time  the  arrival  of  the  flood  at  Memphis  would  occur 
on  9th  or  10th  Thoth.     There  is  no  difticultv  about  the  second 
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dating  in  Pachons,  for,  as  we  have  seen,  this  followed  on  the 
reconstruction  of  the  calendar. 

It  is  also  worthy  of  note  that  the  feast  of  the  "  Great 
Conflagration  "  took  place  very  near  the  Spring  Equinox. 

Let  us  dwell  for  a  moment  on  the  Edfu  inscriptions  to 
see  if  we  can  leani  from  them  whether  or  not  they  bear  out  the 
\^ews  brought  forward  with  regard  to  this  reconstruction. 

As  we  have  seen,  it  is  now  acknoAvledged  that  the  temple 
inscriptions  at  Edfu  (which  are  stated  to  have  been  cut  between 
117  and  81  b.c.^)  are  based  upon  the  fixed  year  of  Tanis:  hence 
we  should  expect  that  the  rising  of  Sii-ius  would  be  referred  to 

1  On  the  7th  Epiphi  of  the  tenth  year  of  Ptolemy  III.  the  ceremony  of  the  stretching  off 
the  cord  took  place.     Diimiehen,  Acg.  Zeit.,  2,  1872,  p.  41. 
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on  1  Payni,  and  this  is  so.     But  here,  as  in  tlie  other  temj^les, 

we  get  double  dates  referring  to  the  old  calendars,  and  we  find 

the   ''wounding  of   Set"  referred  to  on  the    1st  Epiphi  and 

the  rising  of   Sirius  referred  to  under  1   Mesori.     Now  this 

means,  if  the  old  vague  year  is  referred  to,  as  it  most  probably 

is,  that 

5  Epacts 
30  Mesori 

35  X  4  =  140  years 

had  elapsed  since  the  beginning  of  a  Sothic  cycle,  when  the 
calendar  coincidences  were  determined,  which  were  afterwards 
inscribed  on  the  temple  walls.  We  have,  then,  140  years  to 
subtract  from  the  beginning  of  the  cycle  in  270  b.c.  This 
gives  us  130  b.c,  and  it  will  be  seen  that  this  agrees  as  closely 
as  can  be  expected  with  my  view,  whereas  the  inscription  has 
no  meaning  at  all  if  we  take  the  date  given  by  Censorinus. 

I  quote  from  Krall^  another  inscription  common  to  Edfu 
and  Esne,  which  seems  to  have  astronomical  significance. 

"  1.  Phamenoth.  Festival  of  the  suspension  of  the  sky  by  Ptah,  by  the  side 
of  the  god  Harschaf,  the  master  of  Heracleopolis  Magna  (Al).  Festival  of  Ptah. 
Feast  of  the  suspension  of  the  sky  (Es). 

"Under  the  1st  Phamenoth,  Plutarch,  de  Iside  et  Osiride,  c.  43,  b,  notices  the 
tfifiaaic  'Oalpihoe  ct'c  Tijr  treXijfqv.  These  are  festivals  connected  with  the  cele- 
bration of  the  Winter  Solstice,  and  the  filling  of  the  Uza-eye  on  the  30th  Menchir. 
Perhaps  the  old  year,  which  the  Egyptians  introduced  into  the  Nile  valley  at  the 
time  of  their  immigration,  and  which  had  only  360  days,  commenced  with  the 
Winter  Solstice.  Thus  we  should  have  in  the  '  festival  of  the  suspension  of  the 
sky,'  by  the  ancient  god  Ptah — venerated  as  creator  of  the  world — a  remnant  of 

the  time  when  the  Winter  Solstice marked  the  beginning  of  the  year, 

and  also  the  creation." 

The  reconstruction  of  the  calendar  naturally  enhanced  the 
importance  of  the  month  Pachons ;  this  comes  out  very  clearly 
from  the  inscriptions  translated  by  Brugsch.  On  tliis  point 
Krall  remarks : — 

1  Oj>.  eit.,  p.  37. 
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"It  is,  therefore,  quite  right  that  the  month  Pachons,  which  took  the 
place  of  the  old  Thoth  by  the  decree  of  Tanis,  should  play  a  prominent  part  in 
the  feast-calendai-s  of  the  days  of  the  Ptolemies,  and  the  firet  period  of 
the  Empire  in  general,  but  especially  in  the  Edfd  calendar,  which  refers 
to  the  Tanitic  year.  Tlie  first  five  days  of  Pachons  are  dedicated  in  our 
calendar  to  the  celebration  of  the  subjection  of  the  enemies  by  Horus  ; 
we  at  once  remember  the  above-mentioned  (p.  7)  record  of  Edfu  of  the 
nature  of  a  mythological  calendar,  describing  the  advent  of  the  Nile 
flood.  On  the  6th  of  Pachons — remember  the  gi*eat  importance  of  the 
sixes  in  the  Ptolemaean  records — the  solstice  is  then  celebrated.  The  Uza- 
eye  is  then  fiUed,  a  mythical  act  which  we  have  in  another  place  re- 
ferred to  the  celebration  of  the  solstice,  and  '  evei-y thing  is  perfoiined 
which    is    ordained '   in   the    book    '  on   the    Divine    Birth.* " 

Next  let  us  turn  to  Esne.  The  inscriptions  here  are  stated 
to  be  based  on  the  Alexandrine  year,  but  we  not  only  find 
1st  Thoth  given  as  Xew  Year's  Day,  but  26  Payni  given  as 
the  beg-innin"-  of  the  Xile  flood. 

Now  I  have  already  stated  that  the  Alexandrine  year  was 
practically  a  fixing  of  the  vague  Tanis  year — that  is,  a  year 
beo-inning-  on  1st  Pachons  in  239  B.C. 

If  we  assume  the  date  of  the  calendar  coincidences  re- 
corded at  Esne  to  have  been  15  B.C.  (we  know  it  was  after 
23  B.C.  and  at  the  end  of  the  Roman  dominion),  we  have  as 
before,  seeing  that,  if  the  vague  Tanis  year  had  reallv 
continued,  it  would  have  swept  forward  with  regard  to  the 
Nile  flood, 

Pachons    30 
Payni        26 

56     X  4  =  224  years  after  239  B.c. 

This  double  dating,  then,  proves  the  continuation  of  the  vague 
year  of  Tanis  if  the  date  15  b.c.  of  the  inscription  is  about 
right. 

Can   we    go    fui'ther    and    find    a  trace  of    the    old  cycle 
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beginning  270  B.C.  ?  In  this  case  we  should  have  the  rising 
of  Sirius 

270 
-    15 

•    4)255  years 

64  =  say,  five  Epacts  and  two  months. 

This  would  give  us  1  Epiphi.  Is  tliis  mentioned  in  the 
Esne  calendar  ?  Yes,  it  is,  "1  Epiphi.  To  perform  the 
precepts  of  the  book  on  the  second  divine  birth  of  the  child 
Kahi." 

Now  the  26th  Payni,  the  new  New  Year's  Day,  is  asso- 
ciated with  the  "  revelation  of  Kahi,"  so  it  is  not  impossible 
that  "the  second  divine  birth"  may  have  some  dim  reference 
to  the  feast. 

It  is  not  necessary  to  j)ursue  this  intricate  subject  further 
in  this  place ;  so  intricate  is  it  that,  although  the  sug- 
gestions I  have  ventured  to  make  on  astronomical  grounds 
seem  consistent  with  the  available  facts,  they  are  suggestions 
only,  and  a  long  labour  on  the  part  of  Egyptologists  will 
be  needed  before  we  can  be   said  to  be  on  firm  ground. 


CHAPTER   XXIX. 

THE    MYTHOLOGY    OF    ISIS    AXD    OSIRIS. 

A  LONG  pai'entlie8is  lias  been  necessary  in  order  to  inquire 
fully  into  the  yearly  festivals  of  the  Egyptian  priests,  the 
relation  of  the  feasts  to  the  lising  of  stars,  and  the  difficulties 
which  arose  from  the  fact  that  a  true  year  was  not  in  use  till 
quite  late. 

It  is  now  time  to  return  to  the  subject-matter  of  Chapters 
XIX.  —  XXII.  in  order  to  shoAv  that  since  the  goddesses 
chiefly  worship23ed  at  Denderah  and  Thebes  were  goddesses 
whose  cult  was  associated  with  the  year,  it  is  o^Den  to  us  to 
inquire  wdiether  Ave  may  not  use  the  facts  with  which  we  are 
now  familiar  to  obtain  a  general  idea  of  that  pai*t  of  mythology 
which  refers  to  them. 

I  will  begin  by  taking  a  certain  group  of  goddesses. 

1.  There  is  evidence  that  many  of  the  goddesses  under  discussion 
personified  stars  in  exactly  the  same  loay  that  Is  is  j^cr sonified  Sir  ius 
and  Jlut  7  Draconis. — If  we  leave  Denderah  and  Thebes 
for  the  moment,  and  consider  the  pyramid  region  of  Gizeh, 
we  find  that  the  temples  there,  which  are  associated  with 
each  of  the  pyramids,  are  not  oriented  to  Sirius ;  but  yet  thev 
are  temples  of  Isis,  pointing  due  east ;  therefore  they  could 
not  have  pointed  to  the  same  Isis  worshipped  at  Denderah, 
or  the  same  Hathor  worshipped    at   Thebes. 

Thus,  in  the  case  of  the  temple  of  ^lut  at  Thebes,  of  Isis 
at  Denderah,  and  the  temples  of  Isis  at  the  pyramids,  and  in 
many  towns  facing  East,  obviously  different  stars  were  in 
question,  whatever  the  mythology  might  have  been. 
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Further,  it  seems  quite  certain  that  the  star  symbolised  as 
Isis  ill  the  pyramid  worshij)  was  the  star  Antares  (Serk-t)  herald- 
ing the  autumnal  equinox,  and  it  is  probable  that  the  Pleiades 
,(Nit)  were  so  used  at  the  vernal  equinox. 

2.   There  is  evidence  that  mawj  of  the  names  of  these  goddesses  are 
pure  Sf/nouf/ms. — That  is  to  say,  we  have  the  same  goddess  (or 
the  same  star)  called  different  names  in  different 
places,     and     associated     with     different     animal 
emblems,     in    consequence    of    tlie    existence     of 


THE    GODDESS   TAURT. 


THE    GODDESS   SERK-T   OR 
(^Bi'fJ'     'r:n     Inn;,.,    .,,,.1    ,7;.*/.-.) 


different  totems  in  different  nomes.  I  have  already  referred 
to  the  symbolism  of  the  goddess  Mut.  In  one  form  she 
is  a  hippopotamus ;  in  another  she  has  a  cow's  horns  and 
disk.  The  temple  of  Hathor  at  Denderah  was  probably  asso- 
ciated with  the  crocodile  or  the  hippopotamus;  so  that  from 
the  symbolism  referred  to  we  get  the  suggestion  that  the 
goddess  Mut  was  really  the  Theban  form  of  the  goddess 
Hathor  at  Denderah.  There  is  another  delineation  which 
shows  that  even  more  elearlv:  it  is  a  drawino^  of  the  ^-oddess 
with  both  the  lion's  and  crocodile's  head.     One  of  the  most 
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wonderful  tilings  to  be  seen  at  Thebes  is  that  marvellous 
collection  of  the  statues  of  Secliet  in  the  temple  of  Mut,  all  of 
them  lion-headed.  From  evidence  of  this  kind  in  addition  to 
the  temple  inscriptions  already  referred  to,  we  get  a  clear 
indication  of  the  fact  that  Apet,  Mut,  Taurt,  Sechet,  Bast, 
were  the  same  goddess  under  different  names,  and  I  may  add 
that  they,  in  all  probability,  symbolised  the  star  7  Draconis. 


KIT    (ANOTHER   FOEJl). 


3.  All  these  goddesses  have  a  special  symbol. — Hathor  wears 
the  cow's  head  and  the  horns  with  the  disk.  Taurt,  the 
hippopotamus-goddess,  is  also  represented  with  horns  and 
disk.  The  horns  and  disk  are  also  worn  by  Serk-t,  Sati  and 
Ra-t,  the  wife  of  the  sun-god  Ra ;  many  other  goddesses  might 
be  added  to  this  list.  Indeed,  it  looks  as  if  all  the  goddesses 
who  are  stated  to  be  variants  either  of  Isis  or  Hathor  have  this 
same  symbol. 
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This  generic  symbolism  suggests  that  the  names  Isis  and 
Hathor  are  themselves  generalisations,  meaning  an  accom- 
paniment of  smirise,  whether  that  light  be  the  dawn,  or  an 
heliacally-rising  star,  or  even  the  moon.  The  generic  symbol 
is  the  sun's  disk  and  horns,  which,  I  think,  may  not  impossibly 
be  a  poetic  development  of  the  sign  for  sunrise.  Isis  and 
Hathor  are  two  different  ways  of  defining  or  thinking  about 


AXUQA. 


a  rising  star — that  is,  a  star  heralding  the  sumise,  for  such 
were  the  rising  stars  j!?ar  excellence. 

All  the  goddesses  so  symbolised  are  either  different  forms 
of  Isis  or  Hathor,  or  represent  goddesses  who  personify  or 
bring  before  us  mythologically  stars  the  rising  of  which  was 
observed  at  the  dawn  at  some  time  of  the  year  or  another. 

But  it  must  be  added  that  these  goddesses  are  not  always 
T  2 
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represented  with  this  head- gear,  possibly  because  they  had 
other  functions  besides  their  astronomical  one. 

The  extent  of  this  variation  may  be  gathered  from  the  two 
forms  of  Neith  or  Nit  given  on  page  290. 

4.  Many  of  the  goddesses  are  represented  as  Isis  nursing  Horus. 
— It  is  very  important  not  to  forget  that  stars  were  chiefly 
observed  rising  in  the  dawn,  and  that  mythologically  such  an 
event  was  represented  by  the  Egyptians  as  Isis  (the  rising 
star-goddess)   nursing     Horus   (the  rising  sun-god).     The  sun 

,r 


ISIS  NURSING  HORUS.    (The  last  form  is  Serk-t-Isis,  the  scorpion  goddess.) 

was  supposed  to  be  a  youth  in  the  morning,  to  be  very  young 
therefore  at  the  moment  of  rising,  and  the  goddess  Isis  was 
supposed  to  be  then  nursing  him.  Many  of  the  goddesses  are 
thus  portrayed.  I  may  mention  Renen-t,  Serk-t,  Ra-t,  Amen-t, 
as  instances.  Tlius  I  hold  that  we  get  in  this  series  of 
goddesses  the  statement,  put  mythologically,  that  certain  stars 
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to  which  the  goddesses  were  sacred  rose  heliacally  at  some 
time  of  the  year  or  another.  Of  course  the  record  is  far  from 
complete,  and  ^^robably  it  will  become  more  complete  when 
inquiries  are  made  from  this  point  of  view.  The  original 
symbolism  is  that  Isis  or  Hathor  is  a  star  rising  in  the  dawn, 
watching  over  the  sun  or  taking  him  from  his  cradle ;  and  the 
vouno^  Horus,  the  rising-  sun,  is,  of  coiu'se,  the  son  of  Isis.  The 
emblem  of  the  mother  and  child  is  thus  shown  to  have  been  in 
established  use  for  the  expression  of  liigh  religious  thought  at 
least  5000  years  ago. 

These  and  other  facts  may  be  brought  together  in  a 
tabular  form,  to  show  what  apparently  the  complete  mythology 
of  Isis  meant. 


Uawx. 


ISIS 
Moos. 


AxrTHisG  Luminous  to  the  Eastwabd  hekaldisg  Suxbise. 


ANTARES.  a  COLCMB.E.  SlRICS.  DOUBTFCL. 

(37tX)B.c.)    (Before  3000  B.C.)    (After  30«X)  B.C.)     (Probably  late.) 


Isis       Isis 


Serk-t 
(N.  E-rj-pt) 


a  Centauri 
3700  B.C. 
(S.  E-ypt) 


Texi 
Amen-t 


Isis 

Hathor  (cow) 

Ra-t 


Annqa 

Hak 

Haka 

Hak-t 

Heqnet 

Maloul 


y  Dracoxis. 
(30<X»  ac.) 

Isis 

Hathor  (hawk  and 

hippopotamus) 
Milt  (vtiltare) 
Sechet  )  Lion  or 
Bast      /      cat 
Menkh 
Tafnet 
Apet 
Xebun 

It  will  be  seen  that  in  the  case  of  Isis  we  are  not  dealing 
merely  with  a  rising  star,  while,  so  far  as  I  know,  Hathor  is 
limited  to  stars. 

If  we  accept  the  general  statement  regarding  Isis,  namely, 
that  it  was  a  term  applied  to  anything  appearing  to  the  eastward 
and  heralding  sunrise,  many  of  our  difficulties  at  once  dis- 
appear. The  Isis  of  the  p}Tamid-temples  and  of  the  smaller 
temple  of  Denderah  s^Tiibolised  different  celestial  bodies,  though 
they  served  the  same  pm-pose.  The  Hathor  of  the  gi'e'ater 
temple    of    Denderah,    and    the    Hathor    of    Der    el-Bahari, 
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symbolised  different  celestial  bodies,  but  their  function  was 
the  same.  On  the  other  hand,  the  Hathor  of  Denderah  and 
the  Mut  of  Thebes  were  neither  different  divinities,  nor  did 
they  personify  different  stars ;  they  were  simply  local  names 
of  7  Draconis. 

We  are  thus  enabled  to  understand  the  doubling  of  the 
symbolism  in  the  case  of  Hathor.  The  hippopotamus  and 
the  cow  generically  are  dealt  with  as  rising  stars ;  specifically 
we  deal  with  7^Draconis  in  one  case,  and  Sirius  in  the  other. 

The  evidence  goes  to  show  that  these  two  stars  were  those 
to  the  risings  of  which  very  great  importance  was  attached, 
but  they  did  not  stand  alone.  We  get  another  form  of 
Isis  (referring,  it  is  j^ossible,  to  the  star  a  Columbse,  before 
even  Sirius  was  used),  so  that  we  have  a  northern  star  and  a 
southern  star  observed  at  the  same  time — the  two  eyes  of  Ra. 
The  other  goddesses  which  have  not  yet  been  worked  out 
]n-obably  refer  to  one  or  other  of  these  stars,  or  to  others  which 
lie  more  to  the  south.  These  are  represented  rather  in  the 
temples  above  the  first  cataract  than  in  those  below.  This  fact 
will  be  enlarged  upon  in  the  sequel. 

The  study  of  orientation,  then,  combined  with  mythology, 
supplies  us  with  other  rising  stars  besides  Sirius,  and,  indeed, 
although  the  date  given  by  Biot  for  the  first  heliacal  rising 
of  Sirius  at  the  solstice — 3285  B.C. — seems  a  very  remote  one, 
it  is  practically  certain  that  a  Columbse  was  previously  used, 
because  before  that  time  it  was  conveniently  situated  to 
give  warning  of  the  sunrise  at  the  Sunnner  solstice,  as  Sirius 
was  subsequently.  The  Avorship  would  be  kept  up  after  the 
utility  had  gone. 

Dihnichen's  view  with  regard  to  the  local  cult  of  Hathor 
and  its  astronomical  origin  is  not  very  different  from  mine. 
He  writes : — 
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"  Der  Cult  der  Gottin  Hathor  geht  in  die  altesten  Zeiten  der  agyptischen 
Geschichte  zuriick.  Schoii  die  Pyi-aniideninschriften  erwahnen  eine  Helio- 
politische  Hathor  und  Priester  und  Priesterinnen  dieser  Gottin  werden  in 
denselben  Grabkapellen  nicht  selten  genannt.  Die  Hathor  war  keine  speeiell 
lokalisirt^  Gottheit,  sondern  eine  allgemein  in  samnitlichen  Tempeln  Aegyptens 
verehrte  Form  eines  Cultes,  dessen  Urgedanke,  im  weitesten  Sinne,  die  Auf- 
fassung  des  weihlichen  Principes  gegenuber  dem  mannlichen  Principe  der 
Gottheit  war.  In  dieser  Auffassung  erscheint  sie  geradezu  identisch  mit  der 
Isis,  weshalb  auch  beiden  Gottinnen  die  Kuh  das  geheiligte  Thier  war.  Da  in 
jeder  Stadt,  vor  alien  aber  in_  jeder  Xomos-Hauptstadt  eine  Hathor  als  Schutz- 
gottiu  des  betreffenden  Ortes  aufgefiihrt  ^\"ird,  .so  ist  es  erklarlieh,  dassdie  lokalen 
Foruien  dieser  Gottin  in  den  Inschriften  der  Tempel  in  grosster  Anzahl  auf- 
gefiihrt werden.  Im  Tempel  von  Edfu  werden  BeLspiels  halber  an  der  Decke  des 
Pronaos  iiber  300  Namen  der  Gottin  mit  ihren  lokalen  Beziehungen  hergezahlt 
mit  besonderer  Bevorzngung  derjenigen  lokalen  Formen,  welche  in  den  einzelnen 
Nomos-Hauptstadten  sich  eines  hervorragenden  Cultes  erfreuten.  Die  letzteren 
beriihren  vorzuglich  eine  Sieben-Zahl  von  Hathoren,  welche  als  die  gro.ssen 
bezeichnet  werden  und  von  denen  fast  in  alien  grosseren  Tempeln  Listen  an  den 
Wanden  zu  lesen  sind. 

"  In  der  alteren  Zeit  bezeichnet  Hathor  einen  kosmischen  Urbegritl".  Schon 
ihr  Name  verriith  aufs  Deutlichste  die  kosmogonische  Wiirzel.  Ha.  t.  hor 
wortlich  iibersetzt  "  Wohnung  des  Horus — Behausung  Gottes  "  d.  i.  die  Welt,  die 
Darstellung  Gottes  in  der  sichtbaren  Welt,  die  Xatur,  in  welcher  die  Gottheit 
wirksam  ist."  ^ 

Before  I  pass  on,  it  will,  I  think,  be  well  to  point  out  that 
the  argument  I  have  used  to  show  that  Isis  was  really  a  generic 
name  is  enforced  when  we  consider  the  allied  points  relating  to 
Osiris. 

It  is  quite  clear  that  some  of  the  gods  symbolised  setting 
stars.  We  already  know  that  the  setting  sun  became  Osii'is, 
Atmu,  or  Tmu,  and,  whatever  the  names,  they  were  all 
represented  as  mummies.  But  the  sun  was  not  the  only 
body  that  was  spubolised  as  Osiris ;  the  moon  and  stars  were 
at  times  symbolised  in  the  same  way.  We  may,  indeed, 
venture  to  make  the  followino;  g-eneralised  statement :— 

1  Dumichen,  "  Bauurkimde  dei-  Tempelanlagen  von  Dendera,"  p.  20. 
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OSIRIS  =  Any  Celestial  Body  becoming  Invisible. 

Sun  Setting.    Moon  Waning.      Planet  Setting.        Stars  Settino.  Bodies  Paling  at  Dawn. 


Stars.  Planets. 

Osiris  Osiris         Venus  as  Osiris      Khons-Osiris         Sah-Osiris  Venus 

Ptah-Osiris  Star  of  Osiris 
Min-Osiris 

It  will  be  observed  with  what  fulness  the  antithesis  of  Isis 
is  indicated. 

I  have  already  j^oi^^ted  out  that  .the  possible  temjile  of 
Osiris  at  the  pyramids  points  to  the  westward,  but  our 
special  reference  now  is  to  stars.  When  we  come  to  look  for 
this  mummy-symbolism  among  the  gods  other  than  sun-gods  (it 
is  entirely  and  remarkably  absent  among  the  goddesses),  we 
find  Khons,  Ptah,  and  Khem  pictured  as  mummies  ;  that  is, 
they  become  a  sort  of  Osiris.  Supposing  that  these  gods  were 
worshipped,  there  would  probably  be  temples  dedicated  to 
them  ;  still,  the  absence  of  such  temples  would  not  be  decisive, 
since  they  might  have  been  destroyed.  However,  very  for- 
tunately for  this  inquiry,  there  are  two  temples  still  extant  at 
Thebes,  known  as  the  temples  of  Khons  and  Ptah.  If  there  is 
anything,  then,  in  the  idea  that  there  must  be  some  relation 
with  the  western  horizon  in  the  case  of  these  gods  represented 
as  mummies,  these  temples  should  point  to  the  west.  They  do 
point  to  the  west. 

Very  fortunately,  also,  these  temples  have  a  pretty  good 
history :  that  is,  one  knows,  within  some  hundreds  of  years  at 
all  events,  when  they  were  founded.  Therefore,  by  help  of 
those  astronomical  methods  to  wliich  I  have  previously  referred, 
it  is  not  difficult  to  get  at  the  stars.  They  turn  out  to  be  a 
southern  star — Canopus — in  the  case  of  the  temple  of  Khons, 
and  Capella  in  the  case  of  the  temple  of  Ptah.  Now,  there 
is  another  very  important  temple  at  Thebes,  it  is  a  temple 
without  a  name,  at  right  angles  to  the  temple  of  Mut.  This 
also  points  to  the  west.    Although  the  evidence  is  not  complete, 
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it  clearly  suggests  that  this  temple  was  dedicated  to  the  god 
Miu  or  Khem,  and  was  oriented  to  the  star  Spica ;  so  that 
at  Thebes  alone  it  looks  as  if  the  three  gods  represented  by 
mummies — different  stellar  forms  of  Osiris — Khons,  Ptali  and 
Min,  have  all  been  iim  to  earth  in  the  three  stars  Canopus, 
Capella,  and  Spica. 

FrovisionaUijj   ive    may    hazard    the  assertion   that  the  mummy 
form  marks  a  setting  star^  as  the  horns  and  disk  mark  a  rising  one. 
We  get  the  antithesis  between  Osiris  and  Isis. 


/ 


'^^ 


We  gather,  then,  that  the  wonderful  old-world  myth  of  Isis 
and  Osiris  is  astronomical  from  beginning  to  end,  although 
Osiris  in  this  case  is  not  the  sun,  but  the  moon.  But  I  have  not 
yet  finished  with  the  mummy  form ;  the  waning  moon  is  also 
Osii'is.  It  i.<  supposed  to  be  dying  from  the  time  of  full  moon 
to  new  moon.  The  Egyptians  in  their  mythology  were  nothing 
if  not  consistent ;  the  moon  was  called  Osii'is  from  the  moment 
it  began  to  wane,  as  the  sun  was  Osiris  so  soon  as  it  began  to 
set.     A  constellation  paling  at  sunrise  was  also  Osiris. 


Chap.  XXIX. 


CIIAXGE    OF    CULT.  299 


I 


I  have  previously  noted  the  symbolism  of  Sirius-Hathor  as 
a  cow  ill  a  boat  associated  with  the  constellation  of  Orion. 
Tliere  is  a  point  connected  with  this  which  I  did  not  then  refer 
to,  but  which  is  of  extreme  importance  for  a  complete  discussion 
of  the  question  now  occupying  us.  We  get  associated  with  the 
cow  in  the  boat,  Orion  (Sah)  as  Horus,  but  in  other  inscriptions 
we  get  Orion  as  a  mummy — that  is  to  say,  in  the  course  of 
Egyptian  history  the  same  constellation  is  symbolised  as  a  rising 
sun  at  one  time  and  a  setting  sun  at  another.  Xow,  that  must 
have  been  so  if  the  Egyptian  mythology  were  consistent  and 
rested  on  an  astronomical  basis,  because  Sah  rose  in  the  dawn  in 
one  case  and  faded  at  da^\ni  in  the  other.  From  the  table  giving 
a  generalised  statement  with  regard  to  Osiris,  similar  to  that  we 
have  already  considered  for  Isis,  it  looks  as  if  tlie  mythology 
connected  with  Osiris  is  simply  the  mythology  connected  with 
any  celestial  body  becoming  invisible.  We  have  the  sun  setting, 
the  moon  waning,  a  planet  setting,  stars  setting,  constellations 
fading  at  dawn.  We  see,  therefore,  that  the  Egyptian  mythology 
was  absolutely  and  completely  consistent  with  the  astronomical 
conditions  by  which  they  Avere  surrounded  ;  that,  although  it  is 
wonderfully  jDoetical,  in  no  case  is  the  poetry  allowed  to  inter- 
fere with  the  strictest  and  most  accurate  reference  to  the 
astronomical  phenomena  which  had  to  be  dealt  with. 

The  argument,  then,  for  the  use  of  Isis  as  a  generic  name 
is  gi-eatly  strengthened  by  the  similar  way  in  which  the  term 
Osiris,  which  is  acknowledged  to  be  a  generic  name,  is 
employed. 

Xow  to  retm-n  to  Denderah  in  the  light  of  the  preceding 
discussion.  A  cmious  and  interesting  thing  is  that  we  find  that 
the  temple  of  Isis,  which  is  very  much  ruined,  does  not  contain 
emblems  of  the  Sirius  worship  :  but  that  all  these  appear  in  the 
temple  of  Hathor,  which,  of  course,  pointing  as  it  does  to  the 
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nortli-cast,  could  never  have  received  any  light  from  a  star 
south  of  the  equator.     There  has  been  a  change  of  cult. 

On  the  other  hand,  the  temple  of  Isis  presents  so  many 
emblems  thouglit  to  relate  to  the  worship  connected  with 
7  Draconis,  to  which  the  temple  of  Hathor  was  in  all 
probability  directed,  that  it  was  named  the  Typhoneum  by 
the  French  Commission. 

There  has  been  an  apparent  change  of  role  and  cult,  due 
either  to  the  fact  that  in  time  the  observation  of  the  rising 
of  Sirius  superseded  that  of  the  rising  of  7  Draconis,  or  that 
the  worship  of  Set  was  replaced. 

With  regard  to  this  change  of  cult,  we  moderns  should  have 
no  difficulty.  We  go  to  Constantinople  and  see  Mahommedans 
worshipping  in  St.  Sophia ;  we  go  to  Greece  or  Sicily  and  find 
Christian  worship  in  many  of  the  old  temples.  Thus  the 
change  of  cult  in  Egypt,  which  I  claim  to  have  demonstrated 
on  astronomical  grounds  at  Denderah,  is  a  thing  with  which  we 
are  perfectly  familiar  nowadays.  The  great  point,  however,  is 
that  in  Egypt  the  change  of  cult  might  depend  upon  astro- 
nomical change — upon  the  precession  of  the  equinoxes,  as  well 
as  upon  different  schools  of  religious  or  astronomical  thought. 
We  gather  from  this  an  idea  of  the  wonderfully  continuous 
observations  which  were  made  by  the  Egyptians  of  the 
risings  and  settings  of  stars,  because,  if  the  work  had  not 
been  absolutely  continuous,  they  would  certainly  never  have 
got  the  very  sliarp  idea  of  the  facts  of  precession  which  they 
undoubtedly  possessed ;  and  it  is  also,  I  think,  pretty  clear 
that  future  astronomical  study  will  enable  us  to  write  the 
history  of  those  changes  which  are  now  hidden  by  that  tre- 
mendous mythological  difficulty,  which  has  not  yet  been  faced. 
That,  of  course,  is  not  the  only  difficult}^,  because  the  question 
ts  clouded  by  the  absence  of  authentic  dates  and  the  perpetual 
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reference  to  the  past  which  is  met  with  in  all  the  monuments. 
The  Egyptians  were  much  more  anxious  to  bring  back  to 
knowledge  what  happened  1000  years  before  than  to  give  an 
idea  of  the  current  history  of  the  country. 

We  have,  then,  at  length  arrived  at  a  possible  explanation 
of  the  difficulties  acknowledged  in  regard  to  the  temples  of 
Denderah  in  Chapters  XIX.  and  XX. 

It  is,  briefly,  that  at  some  epoch  observations  of  the  star 
Sirius  replaced,  or  were  added  to,  those  made  of  7  Draconis. 
Mythologically,  a  new  Isis  would  be  bom. 

This  point  will  be  referred  to  later ;  one  of  the  longest- 
lasting  astro-theological  stiifes  in  Egypt  was  the  fight  for 
supremacy  between  the  piiests  of  Amen  and  the  priests  of  Set. 
At  Denderah  the  former  were  ultimately  victorious,  and  hence 
the  change  of  cult. 

This  suggestion  is  based  on  the  following  considera- 
tions : — 

(1)  While  the  Denderah  Hatlior  was  represented  by  the 
disk  and  horns  on  a  hippopotamus,  at  Thebes  (the  city  of  the 
"Bull"  Amen)  Hatlior  is  represented  by  a  cow  w^ith  a  like 
head-dress. 

(2)  Isis,  represented  originally  as  a  goddess  with  the  two 
feathers  of  Amen,  standing  in  a  boat,  is  now  changed  to  a  cow 
with  the  disk  and  horns. 

(3)  Hatlior  was  the  "cow  of  the  western  hills"  of  Thebes. 
It  is  in  these  hills  that  the  temple  Der  el-Bahari  lies  ;  and  this 
temple,  if  oriented  originally  to  Sirius,  would  have  been  founded 
about  3000  B.C.,  when  Sirius  at  rising  would  have  an  amplitude 
of  26°  S.  of  E. 

(4)  A  temple  was  built  or  restored  later  at  Denderah, 
and  Siiius  with  the  cow's  horns  and  disk  became  the  great 
goddess  there ;  and  when  her  supremacy  all  over  Egypt  became 
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undoubted,  her  birthplace  was  declared — at  Denderah — to  have 
been  Denderah/ 

(5)  In  the  month- list  at  the  Ramesseum  the  first  month 
is  dedicated  to  Sirius,  the  third  to  Hathor.  This  is  not,  how- 
ever, a  final  arg-ument,  because  local  cults  may  have  been  in 
question. 

(6)  ''  Set  "  seems  to  have  been  a  generic  name  applied  to  the 
northern  (?  circumpolar)  constellations,  perhaps  because  Set  = 
darkness,  and  these  stars,  being  always  visible  in  the  night,  may 
have  in  time  typified  it.  Tam-t,  the  hip^^opotamus,  was  the 
wife  of  Set.  The  Thigh  was  the  thigh  of  Set,  etc.  7  Draconis 
was  associated  therefore  with  Set,  and  the  symbolism  for  Set- 
Hathor  was  the  hippopotamus  with  horns  and  disk.  Now 
if,  as  is  suggested,  Sirius  replaced  7  Draconis,  and  the  cow 
replaced  the  hippopotamus,  the  cult  of  Set  might  be  expected 
to  have  declined ;  and  as  a  matter  of  fact  the  decline  of  the 
worship  of  Set,  which  was  generally  paramount  under  the 
earlier  dynasties,  and  even  the  obliteration  of  the  emblems  on 
the  monuments,  are  among  the  best-marked  cases  of  the  kind 
found  in  the  inscriptions. 

(7)  The  Isis  temple  of  Denderah  was  certaiidy  oriented  to 
Sirius;  the  Hathor  temple  was  as  certainly  not  so  oriented. 
And  yet,  in  the  restorations  in  later  times  (say,  Thothmes  III. — 
Ptolemies),  the  cult  has  been  made  Sirian,  and  the  references 
are  to  the  star  which  rises  at  the  rising  of  the  Nile. 

So  far,  then,  mythology  is  with  me;  but  there  is  a 
difficulty.  According  to  the  orientation  theory,  the  cult  must 
follow  the  star ;  this  must  be  held  to  as  far  as  possible.     But 

1  Brugsch  thus  translates  one  of  the  inscriptions: — "  Horus  in  weiblichor  Gestalt  ist  die 
Fiirstin,  die  Machtige,  die  Thronfolgerin  und  Tochter  eines  Thronfolger.  Ein  fliogender 
Kiifer  wird  (sie?)  geboren  am  Himmel  in  der  iiranfiinglichoa  Stadt  (Denderah)  zur  Zeit  der 
Nacht  des  Kindes  in  seiner  Wioge.  Es  strahlt  die  Sonne  am  Himmel  in  dor  Dammerung, 
wann  ihre  Geburt  vollbracht  wird."     Brugsch,  "  Astron.  Inscript.,"  p.  97. 
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suppose  the  precessional  movement  causes  the  initial  function 
of  a  star  to  become  inoperative,  must  not  the  cult — which,  as 
we  assmne,  had  chiefly  to  do  with  the  heralding  of  sunrise 
at  one  time  of  the  jear  or  other — change  ?  And  if  the  same 
cult  is  conducted  in  connection  with  another  star,  will  not 
the  old  name  probably  be  retained  '? 

I  do  not  see  why  the  Egyptians  should  have  hesitated  to 
continue  the  same  cult  under  a  different  star  when  they 
apparently  quite  naturally  changed  Orion  from  a  form  of 
Osiris  (Sail- Osiris)  and  a  mummy  (as  he  was  represented  when 
the  light  of  his  stars  was  quenched  at  dawn  at  the  rising 
of  Sirius)  to  that  of  Sah-Horus  (when  in  later  times  the 
constellation  itself  rose  heliacally). 

And,  moreover,  the  antagonism  of  rival  priesthoods  has  to 
be  considered.  It  is  extremely  probable  that  the  change 
of  a  Set  temple  at  Denderah  into  a  Theban  Hathor-temple  was 
only  one  example  of  a  system  generally  ado2)ted,  at  least  in 
later  times. 


CHAPTER     XXX. 

THE    TEMPLE-STARS. 

The  two  preceding  chapters  should  have  suggested  that  if  there 
be  any  truth  in  the  astronomical  and  mythological  views  therein 
put  forth,  there  should  be  other  stars  to  deal  with  besides  Sirius 
and  7  Draconis,  and  other  temples  besides  those  at  Annu,  Den- 
derah  and  Thebes  which  have  to  be  studied. 

This  is  so,  and  I  now  propose  to  give  a  general  account  of 
the  conclusions  so  far  arrived  at,  but  I  must  in  limine  state  that 
the  account  nmst  be  a  brief  one  and  more  suggestive  than 
final,  for  the  reason  that  the  lack  of  accurate  local  data  stops 
the  way. 

In  an  inquiry  of  this  kind  it  is  well  to  work  slowdy  out 
from  the  known.  The  facts  which  have  been  given  will,  I 
think,  cause  it  to  be  generally  agreed  that  in  the  temple  of 
Isis  at  Denderah  we  have  a  structure  which  the  inscriptions, 
as  well  as  astronomical  inquiry,  show  was  certainly  a  temple 
oriented  to  Sirius.  The  other  fact  that  New  Year's  Day  in 
the  Nile  valley  was  determined  for  thousands  of  years  by 
the  heliacal  rising  of  that  star,  is  among  the  most  familiar 
in  the  domain  of  P^gyptology. 

Obviously,  then,  the  first  inquiry  must  refer  to  the  possible 
existence  of  other  Sirian  temples.    . 

From  3285  b.c,  when  Sirius  rose  heliacally  at  the  solstice, 
its  declination  has  varied  from  24°  S.  to  16^°  8.  in  500  B.C. 
The    corresponding    amplitudes    for    Thebes    being   26^°   and 

18°  s.  of  p:. 

Between  these  amplitudes  we  find  the  following  tenq)les  : — 
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Place  and  Temple. 

Amp. 

Sea  Horizon. 

HilU  1=  High. 

Hills  2^  High. 

S.ofB. 

Dec.  8. 

Tears. 

Dec.  S.' Years. 

Dec.  8.  Tears. 

""' 

Eamak 

1 

This  may  have  been  a  solar 

(Temple  0) 

temple,  as   its  amplitude 

(Gr.) 

26°^ 

24° 

3300 

23i° 

3150 

23=      3050 

is  nearly  equal  to  that  of 
the   sun    at    the   winter 
solstice. 

D6r  el-Bahari 

(Gr.) 

24r 

22r 

2850    21f° ' 2700 

21J°    2575 

Dosche 

2ir 

20i° 

2225 

191° 

2050 

19^"    2000 

Eaxnak 

i 

(Temple  D) 

(Gr.) 

2ir 

i9r 

2000 

19° 

1800 

18^=    16<Xt 

Naga 

(Temple  G) 

(Gr.) 

19° 

isr 

1500 

18° 

1400 

17f    1250 

Philae 

(Ethiopian  Temple) 

i9r 

18° 

1400 

17i° 

1100 

17°        800 

Hills  at  least  2°  high. 

Denderah 

1 

(X.W.  Temple) 

18J° 

161° 

700  j 

I 

Hills  very  low. 

It  is  quite  clear  that  we  must  not  look  for  Sirian  temples 
before  8200  bc,  because  the  heliacal  rising  of  Sirius  at 
Thebes  before  that  time  did  not  take  place  near  the  solstice. 
The  above  table  shows  that  the  earliest  Sirian  temple  really 
dates  from  about  3000  b.c.^ 

But  what  star  did  Sirius  replace  ?  An  inspection  of  a  pre- 
cessional  globe  shows  at  once  that  the  star  which  rose  heliacally 
at  the  solstice  before  Sirius  was  a  Columbse  (Phact).  Its 
declination  has  varied  from  57°  S.  at  5000  B.C.  to  37°  S.  at  0. 

We  have  the  following  temples  which  might  have  been 
oriented  to  this  star ;  and  here  I  must  repeat  that  once  a  star 
has  been  symbolised  as  a  god  or  a  goddess  on  account  of  its 
astronomical  utility,  the  cult  would  be  continued  after  the 
utility  had  ceased — that  is,  in  this  case,  after  Sirius  had 
replaced  Phact  astronomically. 

^  In  this  and  the  foUowing  tables  the  dates  connected  with  the  heights  of  hills  where 
they  are  known  are  given  in  heavy  type.  Where  the  local  conditions  are  unknown,  hills 
1*  high  have  been  assumed. 
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Place  and  Temple. 

Amp. 

Sea  Horizon. 

Hills  1°  Higb. 

Hills  T  High. 

8.  of  E. 

Dec.  8.  Years. 

Dec.  S 

Years. 

Dec.  8. 

Years. 

Memnonia 

(Western  Temple) 

58-J° 

50^°    3750 

49f 

3700 

49" 

3550 

Hills  low. 

Barkal 
(Temple  B) 

53^ 

50°      3250 

49r 

3600 

48|° 

3500 

Kamak  V 

o&h° 

49° 

3550 

48r 

3400 

47r 

3250 

Abu  Simbel 
(Hathor  Temple) 

rA° 

48r 

3500 

48° 

3350 

47r 

3260 

Hjlls  nearly  2°  high. 

D6r  el-Medinet 

(Cxr.) 

54r 

47r 

3250 

4Gr 

3060 

46° 

2900 

Saboa 

sir 

46° 

2900 

45r 

2760 

45° 

2650 

Kamak 

(Temple  J) 
(Gr.) 

511° 

45i° 

2700 

44^ 

2526 

431° 

2300 

Medlnet  Haba 

(Small  J  J) 

(Gr.) 

51F 

45r 

2700 

44^° 

2526 

43|° 

2300 

Barkal 
(Temples  J  and  H) 

47^ 

441° 

2525 

44° 

2400 

43r 

2250 

Surarieh 

51° 

48^ 

2250 

421° 

2050 

42° 

1850 

Medlnet  Habft 

(Palace  K  K) 

(Gr.) 

m° 

40|° 

1500 

40° 

1260 

391° 

1050 

Medlnet  Haba 

(Ethiopian  Temple) 

45° 

40° 

1250 

39° 

900 

381° 

600 

The  hills  may  be  taken 
little  over  1°  high. 

as  a 

The  temple  of  Hathor  at  Abu  Simbel,  embellished  b}' 
Rameses  II.,  was  in  all  probability  a  shrine  dedicated  to  Ameii-t- 
Hathor  about  3200  B.C.  Amen-t  seems  to  have  been  an 
P]thiopian  goddess,  for  we  hear  nothing  of  her  at  Heliopolis  or 
Memphis. 

It  follows  tliat  if  this  be  so,  Sirius  succeeded  to  a  Columbse 
precisely  as  7  Draconis  succeeded  to  Dubhe  ;  but  temples  could 
still  be  dedicated  to  the  old  Hathor  a  Columba3,  while  this  was 
not  possible  for  Dubhe,  because  it  became  circumpolar  and 
never  rose. 

It  may  also  be  pointed  out  that  the  temple  V  of  Lopsius  at 
Karnak  finds  its  place  in  a  series  by  supposing  it  to  liave  been 
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oriented  to  the  S.E.  instead  of  the  N.W.  as  shown  in  Lepsius' 
maps.  Such  a  mistake  might  easily  have  arisen  in  consequence 
of  its  ruined  condition.  It  may  be  stated  in  favour  of  my  view 
that  I  am  acquainted  with  no  temple  in  Egypt  directed 
between  the  amplitudes  85°  and  90°  N.  of  W. 

But  so  far  we  have  dealt  only  with  the  summer  solstice, 
and  yet  in  Egypt  there  were  people  who  lived  in  towns  with 
E.  and  W.  walls  who,  I  take  it,  must  have  had  a  worship 
depending  upon  the  equinoxes. 

About  3500  B.C.,  Antares  (a  Scorpii)  rose  heliacally  at  the 
autumnal  equinox  as  a  Columbse  did,  as  we  have  seen,  at  the 
summer  solstice.  There  is  not  much  doubt,  from  the  symbol  of 
Serk-t  that  this  goddess  represented  a  star  in  the  Scorpion. 
Further,  at  that  date  its  rising  took  place  due  east,  so  any  E. 
and  W.  temple — and  many  existed  in  Loiver  Egypt — might 
have  been  then  used  for  observations  of  this  star. 

But  about  the  same  time  the  southern  star,  a  Centauii,  could 
have  been  used  to  herald  the  sunrise  at  the  autumnal  equinox. 

a  CeNTAUEI. 


\ 


Place  and  Temple. 

Amp. 

Sea  Horizon. 

Hills  r  High. 

Hills  2°  High. 

S.  of  E. 

Dec,  S. 

Years. 

Dec.  S. 

Years. 

Dec.  S. 

Yearn. 

Barkal  E 

33i° 

31  f 

3625 

3U° 

3700 

30|° 

3800 

Kflmah 
(Sefci  I.) 
Etimah 

(Palace) 

35^ 
36° 

3ir 

32^° 

3625 
3500 

3ir 
3ir 

3700 
3626 

30|° 
31° 

3800 
3750 

Hills  low. 
Hills  low. 

Wady  Haifa 
(Thothmes  II.) 

38J° 

3or 

2900 

35r 

3000 

34r 

3075 

Barkal  L 

Wady  Haifa 

(Thotlimes  III.) 

38° 
40° 

36° 
36f° 

2850 
2725 

351° 
36i° 

2950 
2800 

35° 
35f° 

3030 
2900 

Wady  E.  Sofra 

38^° 

37° 

2675 

36|° 

2700 

36i° 

2800 

MemBonia 

Ilameses  II. 

(Mean  of  Fr.  &  Gr.) 

43° 

38i° 

2475 

37F 

2600 

37° 

2700 

Hills  low. 

Eom  Ombo 

(Little  Temple) 

43r 

39° 

2375 

38^° 

2460 

37|° 

2575 
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It  would  appear  that  sevei*al  temples  were  directed  to  this 
star  in  Upper  Egypt  from  3700  B.C.  onward.  The  series  of 
them  is  shown  in  the  preceding  table. 

For  the  vernal  equinox,  so  far,  I  have  found  no  temples 
besides  those  directed  due  E.  in  which  the  rising  of  the  Pleiades 
mav  have  been  watched.  It  is  more  than  probable  that  the 
worship  of  the  sacred  bull  by  the  Memphitic  inhabitants  of 
Egypt  mav  have  been  connected  with  this  constellation. 
Certainly  in  pyramid  times  Neith  and  Serk-t  were  both  wor- 
shipped, and  the  goddesses  under  whose  protection  the  Canopic 
A'ases  were  supposed  to  be — Isis,  Xephthys,  Neith,  and  Serk-t 
— may  have  symbolised  the  two  solstices  and  the  two  equi- 
noxes. 

We  may  next  consider  the  complete  series  of  X.E.  temples 
represented  at  Heliopolis,  Denderah  and  Thebes.  These  we 
must,  as  I  have  shown  in  Chapter  XX.,  divide  into  two 
series,  dealing  with  a  Ursae  Ma j  oris  before  it  became  cir- 
cumpolar,  and  7  Draconis  afterwards. 

I  have  already  (p.  203)  stated  that  a  Lyrte  may  possibly 
have  preceded  both  a  Ursse  Ma  j  oris  and  y  Draconis  as  a 
representative  of  Set,  but  no  table  is  necessary. 

The  first  series,  dealing  with  a  Ursse  Majoris,  is  as  follows : — 

a  Urs.e  Majoris. 


Place  and  Temple. 

Amp.      Sea  HurizoD. 

Hills  r  HiKb.    Hills  T  Hifc-h. 

Uemarks. 

S.ofE. 

Decs. 

Tears. 

Dec.  S. 

Years.  Dec.  X.  Years. 

Annn 

Denderah 
Denderah 

77° 

7ir 

78° 

57° 

571° 
60J° 

6200 

5100 
4600 

58° 
58 1° 
62° 

1              j 
5050 !  59°      4900 
4950    59|°  :  4800 
4400    63°    '4200 

Hills  low. 
Hills  2°  high. 

The   second   series,    dealing  mtli  7  Di-aconis,  is  natm-ally 
much  fuller. 
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Place  and  Temple. 

Anip. 

Sea  Horizon. 

Hills  rHigli. 

HillB2°Higb. 

Remarks. 

N.  of  E. 

Dec.  N. 

Years. 

Dec.  N. 

ycai-8. 
4600 

Dec.  N. 

Years. 

Redesieh 

77^° 

6ir 

4250 

62|° 

63f 

4850 

- 

Karnak 

(Z  and  X) 

72r 

58f 

3100 

59|° 

3500 

60f 

3900 

Dakkeh 

&H° 

58J° 

3100 

59f 

3600 

«0^° 

3800 

Denderah 

7ir 

57r 

2650 

58r 

3100 

59f 

3600 

Hills  2°  high. 

Annu 

(Restoration) 

77° 

57'' 

2300 

58° 

2800 

59° 

3200 

Karnak 

W 

68^ 

56^° 

2100 

57^° 

2560 

58i° 

2900 

Karnak 

Hills  1|°  higrh. 

lAM  C 

63^ 

mr 

300 

54i° 

1000 

55° 

1400 

54|°.         1200. 

The  table  brings  before  us  the  remarkable  fact  that  at 
Redesieh  and  Denderah,  which  both  lie  on  the  two  old  roads 
from  the  Red  Sea  into  Upper  Egypt,  we  have  the  first  traces 
of  the  v/orship  of  Set :  in  other  words,  of  observations  during 
the  night  in  that  region,  as  we  found  it  at  Annu. 

As  a  Ursse  Majoris  and  7  Draconis  were  observed  in  the  ex- 
treme north,  so  several  stars  appear  to  have  been  observed  near 
the  south  point,  among  them  Can  opus  («  Argus),  towards  which 
star  the  temples  shown  in  the  following  table  seem  to  have 
been  directed,  among  them  the  well-known  temple  of  Khons  at 
Karnak,  so  that  provisionally  we  may  take  that  divinity  as  a 
personification  of  the  star.  Granting  this,  it  will  be  noted 
that  the  introduction  of  this  cult  into  Thebes  was  late ;  this  is 
quite  in  harmony  with  the  statements  of  Egyptologists,  who 
point  out  that  this  god  has  the  side-lock,  indicating  youth,  and 
that  he  was  the  latest  addition  to  the  Theban  Triad. 

In  later  times  the  curve  of  declination  of  this  star  is  so  flat 
that  most  accurate  measures  are  required. 

^  With  regard  to  the  temple  A  of  Lcpsius,  it  may  he  stated  that  in  the  time  of  the 
Ptolemies  it  received  considerable  and  cui-ious  enlargements  and  embellishments  which  make 
it  unique  among  Egyptian  temples. 
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Place  and  Temple. 

Amp. 

ScaH 

orizoD. 

Hill 

-  r  Hipli. 

Hills  1"  Biiih. 

aofw. 

Dec.  S. 

Years. 

Dec.  S. 

Tears. 

Dec.  S. 

Years. 

Eamak  B 

63i° 

5H° 

2160 

53i° 

1300 

HiUs  W  hijrh  give  ns 
1800  B.C. 

Naga  tn 

57° 

53f° 

1700 

53i' 

1300 

52}° 

300 

Hills  1  \'  high  give  us 
1400  B.C. 

Karnak  (Seti  II.) 
Kamak 
(Khon.s) 

63= 
62° 

531° 
53^ 

1700 
1000 

53° 
52^ 

1000 
300  A.D. 

Hills  \\°  high  give  us 
300  B.C. 

When  we  attempt  to  trace  the  most  southerly  stars  to  which 
temples  were  erected  in  Upper  Egypt,  we  find  a  series  of 
temples  Avhicli  are  very  remarkable  in  several  respects  from  the 
orientation  point  of  view.  Their  amplitudes  are  all  above  74°, 
one  l^eing  as  high  as  86^.°  They  all  face  South  of  West,  and 
when  their  latitudes  are  taken  into  account,  the  very  sti-iking 
thing  comes  out  that  the  declination  of  the  star  observed  was 
very  nearly  the  same — that  is,  that  probably  all  the  temples  were 
founded  at  about  the  same  time  to  observe  the  same  star. 

The  facts  are  as  follows : — 


Hills  Thigh. 
Hills  2°  high. 

Local  conditions  not  known. 


With  regard  to  the  Philae  temple,  the  amplitude  is  uncertain, 
as  the  measures  do  not  agree  ;  but  if  we  reject  Philse  the  other 
coincidences  are  too  remarkable  to  be  neglected. 

It  is  to  be  hoped  that  a  complete  survey  of  the  island  will 
soon  be  undertaken. 

Xow,  I  cannot  find  any  important  stars  to  fit  this  declination 
since  7000  B.C.  except  Canopus  and  Phact,  and  the  latter  is 
barred  because  it  was  used  as  a  rising  star,  and  indeed  was  the 
first  solstitial  Isis. 


Tci.iple. 

Amplitude  S. 

of  w. 

Declination  S 

Edm 

86i° 

64|° 

Philae  Y  . . 

..     76r 

61° 

Senmeh    . . 

76^° 

64f 

Amada    . . 

. .          74r 

64i° 
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If  we  inquire  into  the  conditions  relative  to  Canopus,  we 
find  that  star  had  the  declination  of  64°  about  6400  b.c,  and 
that,  as  determined  by  the  precessional  globe,  it  then  set 
heliacally  at  the  autumnal  equinox. 

If  we  assume  that  Canopus  is  in  question,  the  break  between 
the  dates  6400  b.c.  and  2150  b.c.  has  to  be  explained.  There 
may  have  been  temples  at  Thebes  now  destroyed,  There 
seems  no  doubt  that  the  temple  at  Pliilse,  lettered  Y  by  the 
French  and  L  in  Baedeker's  Handbook,  was  the  most  ancient 
one  on  the  island,  and  that  the  cult  was  similar  to  that  at 
Edfu.^ 

It  will  be  most  interesting  to  see 'whether  the  suggestion 
that  Canopus  was  observed  in  early  times  at  Philae  and  Edfu 
especially,  be  confirmed. 

It  is  clear  that  for  these  and  other  southern  temples  an 
examination  of  the  local  conditions  and  a  determination 
of  the  places  of  the  southern  stars  are  necessary  before  the 
other  southern  gods  and  goddesses  can  be  worked  out. 

We  next  come  to  the  N.W.  quadrant.     Here,   ap^^arentlv, 
we  liave  only  to  deal  with  Capella  and  Spica.     Summarising 
the   information    detailed   in   a  previous   chapter,   we  find  the. 
following   temples   j^i^o^^^ly   erected   to   these   stars : — 

Capella. 


J 


Place  and  Temple. 

Aiup. 

Sea  Horizon. 

Hills  1°  High. 

Hills -J"  Uiglj. 

Ileiiiaiks. 

N.of  W. 

Dec.  N. 
10° 

Years. 

Dec.  N. 

Tears. 

Dec.  N. 

Years. 

Memphis 

12° 

5503 

lOf 

5360 

iU° 

5300 

Annu 

13° 

11° 

6325 

iU° 

5250 

12° 

5200 

Karnak  U 

27r 

24r 

3250 

24f 

3150 

25r 

3060 

Thebes 

(Petit  Temple  du 

Slid) 

3ir 

27|° 

2600 

28f 

2500 

29° 

2400 

Karnak  G 

35° 

30f° 

2050 

3U° 

1925 

32° 

1850 

.32i°.     1760.       Hills  3°  high 

1   Baeleker,  "  Ober-Aegyptcn,"  p.  320. 
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Place  and  Tempk-. 

Amp. 

Sea  Horizon. 

Hills  V  High.  ,  Hills  iT.High. 

Remarks. 

S.ofW. 

Dec.  S. 

Tears. 

Decs. 

Years. 

Dec  X.  Teara. 

1 

Eamak  Y 

Tell  el-Amama 

i7r 

13^ 

inf 

2850 
1900 

16» 

2950 

16|°    3060 

17°.     3200.          Hills  3°. 

The  temj^les  oriented  to  Capella  and  Spica  ai-e  discussed 
in  the  next  chapter. 

The  information  given  in  the  present  chapter  may  be 
completed  by  a  table  showing  the  warning  .stars  available 
for  heralding  smirise  about  the  times  when  the  orientations 
suggest  that  the  various  temples  were  originally  founded. 

To  prepare  this  table  I  have  used  the  precessional  globe 
pre^4ously  referred  to.  The  results  are  therefore  rough,  as 
the  ecliptic  has  been  taken  as  fixed;  but  they  are  useful  for 
the  purpose  of  a  reconnaissance.  The  table  shows  the  stai*s 
on  the  horizon,  or  near  it,  at  the  equinoxes  and  solstices  when 
the  sun  was  10°  below  the  horizon.  When  the  star  was  not 
exactly  on  the  horizon  when  the  sun  was  10°  below,  its  position 
above  or  below  at  that  moment  is  indicated  in  the  table  by 
giving  the  number  of  degrees  the  star  was  above  (  +  )  the 
horizon  or  below  it  (  — )  at  the  time. 

The  dates  taken  are  those  most  conveniently  given  by 
the  globe,  being  those  in  fact  occupied  by  the  pole  of  the 
ecjuator  at  some  one  or  other  of  twenty-four  equidistant 
points  on  a  cii'cle  round  the  pole  of  the  ecliptic  stalling 
from  1880  a.d.  as  zero. 

It  will  be  seen  that  all  the  stars  referred  to  in  the  pre- 
ceding tables  occupied  positions  of  great  importance  between 
6000  B.C.  and  2500  B.C.,  and  that  there  are  seveml  southern 
stars  indicated  which  eventually  may  be  useful  in  the 
discussion  of  the  southern  temples. 
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Table   of   Heliacal  Risings   and   Settings. 


Date 

Spring  Equinox. 

Siininier 

Solstice. 

Autumnal  E<iuinox. 

Winter  Solstice. 

B.C. 

Rising. 

Setting. 

Rising. 

Settin?. 

Rising. 

Setting. 

Rising. 

Setting. 

5675 

Phact 

Vega. 
-1 
7  Draconis 

Canopus 

i 
a  Phenicis  0  Muscaj 

4600 

Aldebaran 

Phact 

Capella 

aTrianguli 

Canopus 
+3 

1 

3525 

aPhenicis 

Antares 

+  2 

Phact 

Antares 
-1 

Aldebaran 

+  2 

Pleiades 

a  Centauri 

+3 

+3i 

[3200] 

Sirius 

2450 

a  Pavonis 

Sirius 

+  3 

Altair 

|8  Argus 

+3 

The  real  precedence  of  Capella  and  Spica  in  temple- 
building  is  not  shown  in  the  above  table,  because  these  stars 
were  not  used  either  at  the  solstices  or  the  equinoxes. 


CHAPTER    XXXI. 

THE    HISTORY   OF   SUN-WORSHIP   AT   ANNTJ   AXD    THEBES. 

Now  that  we  liave  been  able  to  discuss  with  more  or  less 
fulness  the  stars — very  few  in  number — 1(3  which  the  temples 
in  both  Upper  and  Lower  Egypt  were  probably  oriented,  and 
further,  the  astronomical  requirements  which  they  were  in- 
tended to  fulfil,  we  are  in  a  position  to  consider  several  ques- 
tions of  great  interest  in  relation  to  the  earliest  observations 
of  the  sun  and  stars. 

One  of  the  first  among  these  questions  is  whether  the 
complete  inquiry  throws  any  light  upon  the  suggestion  made 
on  page  85,  that  in  different  temples  we  seem  to.  be  dealing 
with  at  least  tw^o  different  kinds  of  astronomical  thoug-ht  and 
methods ;  as  if,  indeed,  we  were  in  presence  of  ideas  so 
differently  based  that  the  assumption  of  different  races  of  men, 
rather  than  different  astronomical  and  religious  ideas,  is  almost 
necessary  to  account  for  them. 

Let  us  begin  with  the  apparent  result  of  the  inquiry  into 
sun-worship  as  practised  at  Annu  and  Thebes. 

It  was  suggested  that,  although  in  the  matter  of  simple 
worship  the  sun  would  come  before  the  stars,  in  te7npie-vi'OTship 
the  conditions  would  be  reversed  in  consequence  of  the  stable 
rising-  and  setting-places  of  the  latter  as  compared  with  those 
of  the  sun  at  different  times  of  the  year. 

Another  suggestion  w^as  hazarded  that  sun  temple- worship 
might  have  been  an  accidental  result  of  the  sunliglit  entering  a 
temple  which  had  really  been  built  to  observe  a  star ;  and  that 
such  temple  sun-worship  might  possibly  have  preceded  the  time 
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at  which  the  solstices  and  equinoxes,  and  their  importance,  had 
been  made  out.  I  think  it  is  possible  to  show  that  this  really 
happened,  and  we  owe  the  demonstration  of  this  important  fact 
to  the  Egyptian  habit  of  having  two  associated  temples  at  right 
angles  to  each  other,  because  this  habit  justifies  the  assumption 
that  at  Annu  the  mounds  and  single  obelisk  which  now  remain 
not  only  indicate  the  certain  existence  in  former  times  of  one 
temple,  but,  in  all  probability,  of  two  at  right  angles  to  each 
other. 

The  next  question  we  have  to  consider  is  whether  the 
researches  at  Annu  bear  this  surmise  out.  Let  me  refer  to 
what  has  already  been  stated.  As  I  have  shown  in  Chapter 
VIII.  (p.  77),  the  north  and  south  faces  bear  13°  north  of  west 
— 13°  south  of  east.  I  have  elsewhere  shown  (Chap.  XXI., 
p.  215)  that  there  is  good  reason  for  believing  that  the  original 
foundation  of  the  temple  at  Annu  dates  from  the  time  when 
the  north-pointing  member  of  such  a  double  system  was 
directed  to  a  Ursse  Majoris.  This  was  somewhat  earlier  than 
5000  B.C. 

Bearing  in  mind  the  facts  obtained  with  regard  to  other 
similar  rectangular  systems,  we  are  led  to  inquire  whether  at 
that  date  a  temple  oriented  to  declination  11°  north,  that  is  the 
declination  proper  to  the  amplitude  of  the  member  looking 
west,  was  directed  to  any  star. 

We  find  that  the  important  star  Capella  was  in  question. 

Now,  so  far  in  my  references  to  stars,  little  mention  has  been 
made  of  Capella.  It  is  obvious  that  tlie  first  thing  to  be  done 
on  the  orientation  hypothesis  is  to  see  whether  any  other 
temple — and  if  of  known  cult,  so  much  the  better — is  found 
oriented  to  Capella.  There  is  one  such  temple ;  it  was  erected 
by  Thothmes  III.  (Time  of  Tliotlunes,  1000  B.C.  AmpHtude 
of    temple,    35°    west    of    north  =  with    hills    3°    high,    32^° 
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north  declination  ;  Capella  33"  north  declination  about 
1700  B.C.)     It  is  the  temple  of  Ptah  at  Kaniak. 

And  now  it  appears  there  is  another.  During  the  year  1892 
the  officers  of  the  ^luseum  of  Gizeh,  under  the  direction  of 
M.  de  Morgan,  excavated  a  temple  at  Memphis  to  the  north  of 
the  hut  eontaininof  the  recumbent  statue  of  Rameses,  and  durinof 
their  work  they  found  two  magnificent  statues  of  Ptah,  ''  les 
plus  remarquables  statues  divines  qu'on  ait  encore  trouvees  en 
Egypte,''  ^  and  a  colossal  model  in  rose  granite  of  the  sacred 
boat  of  Ptah. 

These  discoveries  have  led  the  officers  in  question  to  the 
conclusion  that  the  building  among  the  ruins  of  which  these 
priceless  treasm'es  have  been  found  is  veritably  the  world- 
renowned  temple  of  Ptah  of  Memphis.  It  may,  therefore,  be 
accepted  as  such  for  the  purpose  of  the  present  inquiry, 
although  it  is  difficult  to  reconcile  its  emplacement  \\\  relation  to 
the  statues  with  the  accounts  given  by  the  Arab  historians. 

In  January,  1893,  Captain  Lyons,  R.E.,  was  good  enough 
to  accompany  me  to  deteruiine  the  orientation  of  the  newlv 
uncovered  temple  walls.  We  had  already,  two  years  previously, 
carefully  measured  the  bearings  of  the  statues  of  Rameses. 
We  found  the  temple  in  all  probability  facing  westwards,  and 
not  eastwards;  this  we  determined  by  a  seated  statue  facing 
westwards  ;  and  we  concluded  its  orientation,  assuming  a 
magnetic  variation  of  4^°  west,  to  be  12f°  north  of  west,  and 
the  hills  in  front  of  it,  assuming  the  village  of  Mit-Rahineh 
non-existent,  to  be  50'  high. 

Here,  then,  we  get  reproduced  almost  absolutely  the  con- 
ditions of  the  obelisk  at  Heliopolis  in  a  Ptah  temple  oriented 
to  Capella  5200  B.C. 

We  are  driven,  then,  to  the  conclusion  that  the  star  Capella 

1  Xew  Gizeh  Catalogue,  p.  61. 
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is  personified  by  Ptah,  and  that  as  Capella  was  worshipped 
setting,  Ptah  is  represented  as  a  mummy.  If  this  be  so,  we 
must  also  accept  another  conclusion:  the  temples  both  at 
Annu  and  Memphis  were  dedicated  to  Ptah. 

About  5300  B.C.  we  seem  almost  in  the  time  of  the  divine 
dynasties,  and  begin  to  understand  how  it  is  that  in  the  old 
traditions  Ptah  precedes  Ra  and  is  called  ''  the  father  of  the 
beginnings,  and  the  creator  of  the  e^g  of  the  Sun  and  Moon."  ^ 

We  are  driven  to  the  conclusion  that  this  worship  at  Annu 
and  Memphis  was  the  worship  of  the  sun's  disc  when  setting, 
at  the  time  of  the  year  heralded  by  Capella,  when  it  had  the 
declination  of  10°  north.  The  dates  on  which  the  sun  had 
this  declination  were,  as  already  stated,  about  April  18  and 
August  24  of  our  Gregorian  year.  The  former,  in  Egypt, 
dominated  by  the  Nile,  was  about  the  time  of  the  associated 
spring  and  harvest  festivals. 

So  much  for  the  Ptah  nmmmy  form  of  the  Sun-God,  to 
which  the  Theban  priests  erected  no  important  temples. 
There  was  still  another  mummy  form  of  the  Sun- God,  the 
worship  of  which  existed  at  Thebes,  but  which  they  did 
their  best  to  abolish  by  the  intensification  of  the  worship  of 
Amen-Ra. 

At  Thebes,  as  we  have  seen,  the  temple  of  Mut  is  associated 
with  one  at  right  angles  to  it,  facing  north-west.  The 
amplitudes  are  72^°  north  of  east  and  17|^°  north  of  west. 
I  have  shown  that  the  temple  of  Mut  would  allow  7  Draconis 
to  be  seen  along  its  axis  about  3200  B.C.  1  noiv  state  that 
Spica  would  he  seen  alone/  the  axis  of  the  rectangular  temple  at 
the  same  time. 

The  cult  in  this  temple-system  there  can  be  no  doubt,  I 

1  Brugsch,  "  Religion  uud  Mythologie,"  p.  111.     Picrret,  "  Salle  Historiquo  de  la  Galerio 
figyptienne"  (du  Loavre),  p.  199. 
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tiiink,  was  the  worship  of  Mm,  otherwise  read  Arnsu,  or  Khem 
in  ithyphallic  mummy  foi-m.  This  was  associated  possibly  with 
a  harvest-home  festival  on  May  1.  (Amplitude  of  temple,  17^° 
noi-tli  of  west  =  declination  15°  =  sun's  N.  declination  on 
May  1.) 

Both  at  Annu  and  Thebes,  therefore,  before  the  temple  of 
Amen-Rcl  at  the  latter  place  became  of  importance,  the  sun 
was  worshipped  in  a  temple  pointed  neither  to  a  solstice  nor 
to  an  equinox. 

It  seems,  then,  that  the  suggestion  that  possibly  sun-worship 
existed  before  any  gi-eat  development  of  the  solstitial  solar 
worship  is  amply  justified. 

We  have  next  to  consider  what  had  taken  place  at  Thebes, 
so  far  as  we  can  trace  it  on  the  orientation  hypothesis  after 
3200  B.C.,  when  apparently  the  Spica  temple  and  the  associated 
Mut  temple  w^ere  founded. 

To  do  this  it  is  important  to  study  the  masterly  essay  by 
M.  Vii'ey,  entitled  "  Notices  Generales,"  on  the  discoveries 
made  at  Der  el-Bahari  by  MM.  Maspero  and  Grebaut,  which 
is  to  be  found  in  the  new  edition  of  the  Gizeh  Catalogue.^ 
M.  Yirey  makes  us  acquainted  \nt\\  the  politics  of  the  Theban 
priests,  or  rather  of  the  confraternity  of  Amen  which  they 
had  founded. 

From  his  account  of  the  confraternity  and  of  the  various 
attempts  made  by  it  to  acquire  political  power,  however, 
we  gather  that  it  was  not  only  intended  to  intensify  the 
cult  of  Amen-Ra  at  the  expense  of  the  sun-worship  previously 
existing  at  Thebes  (in  the  Spica  temple),  but  that  one  of  the 
chief  aims  of  the  confraternity  of  Amen  was  to  abolish  the 
worship  of  Set,  Sit,  Sut,  or  Sutech ;  that  is,  as  I  think  I  have 

^  "  Notices  des  Principaux  ^lonuments  Exposes  au  Musee  de  Gizeh,"  p.  260.     (1893.) 
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proved,  generically,  the  stars  near  tlie  North  Pole,  and,  as  it 
can  be  sliown,  in  favour  of  the  southern  ones. 

The  temple  of  Mut  was  the  chief  temple  at  Karnak  in 
which  the  cult  of  the  northern  stars  was  carried  on,  and  this 
was  associated  with  the  Spica  temple ;  so  both  these  temples 
had  to  go. 

We  can  now  realise  what  the  Tlieban  priests  got  Thothmes 
to  do.  They  were  strong  measures,  since  in  his  day  the  cult 
of  Spica  (the  solar  disc,  Aten,  Min,  Kliem),  and  y  Draconis 
(the  Hippopotamus-and-Lion  Isis)  was  supreme. 

The  little  shrine  of  the  Theban  Amen  was  enlargecT  and 
built  right  across  the  fair-way  of  the  temple  of  Mut,  so  that 
the  worship  was  as  effectively  stopped  as  the  worship  of  Isis 
(when  it  was  prohibited  by  law)  was  stopped  at  Pompeii  by 
the  town  authorities  bricking  up  the  window  by  which  the  star 
was  observed.^ 

Further,  the  shrine  so  restored  was  to  be  of  such  magni- 
ficence that  the  Spica  temple,  which  had  hitherto  held  first 
rank,  became  an  insignificant  chapel  in  comparison.  Xor 
was  this  all :  in  order  still  to  emphasise  the  supremacy  of 
Amen-Ra,  a  third-rate  temple  was  erected  to  Ptah. 

It  is  clear  from  this  that  we  must  date  the  great  supremacy 
of  the  cult  of  Amen-Ra  in  and  after  the  time  of  Thothmes  III., 
and  that  the  cult  superseded  at  Thebes  was  largely  based  upon 
the  old  worship  at  Annu. 

Now,  one  of  the  most  remarkable  events  in  Egyptian 
history  was  the  so-called  apostasy  of  Amen-hetep  IV.,  some 
hundred  and  fifty  years  after  Thothmes  III. 

^  The  little  temple  of  Isis  at  Pompeii  and  the  associated  frescoes  in  the  Naples  Museum 
are  well  worth  careful  study,  especially  with  retrard  to  the  arrangements  made  for  the 
stellar  observations  (and  their  final  stoppage  by  the  drastic  proceeding  referred  to  in  the 
text),  and  the  evolution  of  Horus  in  Greek  times.  The  Hippopotami  are  most  carefully 
drawn. 
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111  the  time  of  Thothmes  III.  the  alliance  between  the  royal 
and  the  sacerdotal  power  was  of  the  closest,  and  in  no  time 
of  the  world's  history  have  priests  been  more  richly  endowed 
than  were  then  the  priests  of  Amen.  Not  content,  however, 
with  their  sacred  functions,  they  aimed  at  political  power  so 
obviously  that  Tliothmes  IV.  and  Amen-lietep  III.,  to  check 
their  intentions,  favom-ed  the  cults  and  ^priesthoods  of  Aniiu  and 
other  cities  of  the  north.  Amen-hetep  III.  and  his  son,  Amen- 
hetep  IV.,  also  looked  for  alliances  out  of  Egypt  altogether,  and 
entered  into  diplomatic  relations  with  the  princes  of  Asia, 
including  even  the  king  of  Babylon.  This  brought  him  and 
the  priests  to  open  warfare.  He  replied  to  theii*  anger  by 
proscribing  the  cult  of  Amen,  and  the  name  of  Amen  was  effaced 
from  the  monuments;  still  the  priestly  party  was  strong  enough 
to  make  it  unpleasant  for  the  king  in  Thebes ;  and,  to  deal  them 
yet  another  blow,  he  quitted  that  city  and  settled  at  Tell 
el-Amarua,  at  the  same  time,  according  to  the  statement  of 
M.  Virey,  reviving  an  old  Heliopolitan  cult.  He  took  for 
divine  protection  the  solar  disk  Aten,  ''  which  was  one  of  the 
most  ancient  forms  of  one  of  the  most  ancient  gods  of  Egypt, 
Ra  of  Heliopolis."  ^  Now  let  us  say  that  the  time  of  Amen- 
hetep  IV.,  according  to  the  received  authorities,  was  about 
UoO  B.C.  The  lines  of  the  ''Temple  of  the  Sun"  at  Tell 
el-Amarna  are  to  be  gathered  from  Lepsius'  map,  reproduced 
in  the  illustration  on  the  next  page.  The  orientation  is  13°  north 
of  west."^  This  gives  us  a  decHnation  of  1 1°  north,  and  the  star 
Spica  at   its  setting  would  be  visible  in  the  temple. 

Still  the  light  would  not  enter  it  axialli/  if  the  orientation 
is  correct.     This  would  have  happened  in  2000  B.C.,  that  is. 


1  Gizeh  Catalogue,  1893,  p.  63. 

-  Professor  Flinders  Petrie  has  been  good  enough  to  send  me  his  recent  measurements. 
They  justify  those  obtained  from  Lepsius'  plan. 

V 
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600  years  before  the  time  of  Amen-hete^o  IV.  This  is  a  point 
which  Egyptologists  must  discuss ;  it  is  quite  certain  that 
such  a  pair  of  temples  as  those  of  which  Lepsius  gives  us  the 


THE  TEMPLES  AT  TELL  EL-AMAENA.     A,  The  Aten  (Spica)  Temple ;  B.  the  Set  Temple. 


plans  could  not  have  been  completely  built  in  his  short  reign, 
and  they  would  not  perhaps  have  been  commenced  on  heretical 
lines  in  any  previous  reign  during  the  Eighteenth  dynasty. 
They  must  therefore  have  been  commenced  before  1700  B.C., 


Ch^p.  xxxi.1  KUU-EX-ATEX.  323 

perhaps  in  the  Seventeeuth  dynasty.  In  any  case  they  were 
certainlv  finished  bv  Khu-en-Aten. 

Professor  Flinders  Petrie  has  been  good  enough,  in  reply 
to  an  inquiry,  to  state  his  opinion  that  the  temi:)le  was  entirely 
built  by  Khu-en-Aten.  Should  this  be  confirmed,  it  may  have 
been  oriented  dii'ectly  to  the  sun,  on  the  day  named,  or  was 
probably  built  parallel  to  some  former  temple,  for  traces  of 
other  temples  are  shown  on  Lepsius'  plan,  and  I  presume 
Khu-en-Aten  is  not  supposed  to  have  built  all  of  them. 

What,  then,  was  this  worship  which  had  been  absent  from 
Thebes,  but  which  had  held  its  own  to  the  north  to  such  an 
extent  that  Amen-hetep  IV.  went  back  to  it  so  eagerly  ?  It 
could  not  have  been  the  worship  of  Capella  as  a  star  alone, 
for  such  worship  had  been  provided  for  by  Thothmes  III.  by 
building  temple  G.  Nor  could  it  have  been  the  worship  of 
Spica  as  a  star  alone,  for  in  that  case  the  precedent  of  Annu 
would  not  have  been  appealed  to. 

The  worshi])  he  emphasised  there  exactly  resembled  that 
which  had  in  early  times  been  paramount  at  Heliopolis.  One 
based  on  it,  but  not  identical  with  it,  had  been  in  vogue  at 
Thebes  from  3200  B.C.  to  the  time  of  Thothmes  III.,  who,  as 
the  tool  of  the  confmternitv  of  Amen,  intensified  the  solstitial 
worship,  and  did  his  best  to  kill  that  which  had  been  based 
upon  the  Heliopolis  cult. 

I  say  exactly  resemhled^  because  Amen-hetep  IV.,  or  some 
one  of  the  preceding  kings  of  Egypt,  when  reintroducing  the 
old  worsliip  at  Tell  el-Amarna,  orients  the  solar  temple  13° 
north  of  west  according  to  the  data  available.  Xow  when 
we  take  the  difference  of  latitude  between  Heliopolis  and 
Tell  el-Amarna  into  account,  we  find  that  the  same  declina- 
tion (within  half  a  degree)  is  obtained  from  both. 

Hence,  at  Annu  in  the  old  days,  and  at  TeU  el-Amarna 
V  2 
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afterwards,  the  sun  was  worshipped  on  the  same  day  of  the 
year.  At  both  places  the  sunlight  at  sunset  would  enter  the 
temple  on  April  IS  and  August  24  of  the  Gregorian  year;  hence 
both  temples  were  probably  built  really  to  observe  the  sunset 
on  a  special  day.  In  this  view  how  appropriate  was  the 
prayer  of  AahmeSj  Khu-en-Aten's  chief  official — 

"  Beautiful  is  thy  setting,  tliou  sun's  disk  of  life,  thou  Lord  of  Lords  and 
King  of  the  worlds.  When  thou  nnitest  thyself  with  the  heaven  at  thy  setting,^ 
mortals  rejoice  before  thy  countenance  and  give  honour  to  him  who  has  created 
them,  and  pray  before  him  who  has  formed  tlaem,  before  the  glance  of  thy  sou 
who  loves  thee  the  King  Khu-en-aten.  The  whole  land  of  Egypt  and  all  peoples 
repeat  all  thy  names  at  thy  rising,  to  magnify  thy  rising  in  like  manner  as. 
thy  setting."! 

As  may  be  gathered  from  Lej^sius'  maps  and  plans,  this 
"temple  of  the  Sun"  was  not  built  alone.  Set  was  again 
brought  to  the  front.  There  was  another  at  right  angles  to 
it,  and  while  Spica  was  seen  setting  in  one,  a  star  near 
y  Draconis  was  nsing  in  the  other. 

It  may  be  added  that  it  was  not  apparently  till  Rameses  IL 
built  his  temple  M  that  Set  again  had  an  available  temple 
at  Karnak :  one,  however,  again  to  be  blocked  when  the 
victorious  Tirhaqa  and  the  Theban  priests  returned  after 
their  exile.     (See  page  186.) 

We  see,  then,  that  in  a  detailed  study  of  the  sun-worship 
at  Thebes  alone,  we  distinctly  trace  two  schools  of  astronomical 
thought  associated  with  different  religious  tendencies.  As  a 
protest  against  the  Southern  worship  of  the  Theban  priests ^ 
Khu~en-Aten  goes  back  to  a  Northern  cult.  This  point  is 
evidently  worth  further  inquiry. 

1  Bnigsch,  "Egypt,"  1891,  p.  220. 


i 


CHAPTER     XXXir. 

THE  EARLY  TEMPLE  AXD  GREAT  PYRAMID  BUILDERS. 

Ix  previous  chapters  I  have  referred  to  the  difference  in 
iistronomical  thought  evidenced  by  the  solstitial  solar  worship 
at  Thebes  as  opposed  to  the  non- solstitial  solar  vi'orship 
at  Annu,  and  again  by  the  observations  of  southern  stars 
above  Thebes  as  opposed  to  observations  of  high  noi*theni 
.stars  below. 

There  is  still  another  fundamental  difference  to  be 
5<ig-nalised,  and  that  is  the  building  in  some  cases  of 
pyramids,  with  or  ^^^.thout  associated  temples,  east  and 
west   true. 

It  vdW  perhaps  be  generally  conceded  that  the  differences 
in  thought  indicated  by  the  building  or  non-building  of 
colossal  pyramids  are  greater  than  those  indicated  by  the 
two  other  differentia  to  which  1  have  referred,  and  on  this 
ground  I  propose  to  enter  upon  tliis  point  at  some  length. 

We  may  fii'st  inquire  if  there  be  any  other  class  of  con- 
siderations which  can  be  utilised  to  continue  the  discussion 
of  the  question  thus  i*aised  on  astronomical  gi'ounds.  It  is 
obvious  that  if  sufficient  ti'adition  exists  to  permit  us  to 
associate  the  different  classes  of  structures  wliich  have  been 
studied  astronomically  with  definite  periods  of  Egyptian 
history,  a  study  of  the  larger  outlines  of  that  histoiy  yn\\ 
enable  us  to  detennine  whether  or  not  the  critical  changes  in 
dynasties  and  rulers  were  or  were  not  associated  with  critical 
changes  in  astronomical  ideas  as  revealed  by  changes  in 
temple- worship  and  pyramid  building.  If  there  be  no 
connection   the    cliang:es    mav  have  been  due  to  a  chansre  of 
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idea  only — a  variation  in  astronomical  thought — and  the 
suggestion  of  a  distinction  of  race  falls  to  the  ground. 

In  a  region  of  inquiry  where  the  facts  are  so  few  and 
difficult  to  recognise  among  a  mass  of  myths  and  traditions^ 
to  say  nothing  of  contradictory  assei-tions  by  different 
authors  in  their  exposition  of  the  inscriptions,  the  more 
closely  we  adhere  to  a  rigidly  scientific  method  of  inquiry 
the  better.  I  propose  to  show,  therefore,  that  there  is  one 
working  hypothesis  which  seems  to  include  a  great  many 
of  the  facts,  and  I  hope  to  give  the  hypothesis  and  the 
facts  in  such  a  way  that  if  there  be  anything  inaccurately 
or  incompletely  stated  it  will  be  easy  at  once  to  change 
the  front  of  the  inquiry  and  proceed  along  the  new  line 
indicated. 

I  may  begin  by  remarking  that  it  is  fundamental  for 
the  hypothesis,  that  the  temple  of  Annu  or  Heliopolis  existed, 
as  stated  by  Maspero  and  other  high  authonties,  before  the 
times  of   Mini  (Mena)  and  the  pyramid  builders. 

Before  Mini,  according  to  Maspero,  "  On  et  les  villes  du 
Nord  avaient  eu  la  part  principale  dans  le  dtiveloppement 
de  la  civilisation  Egyptienne.  Les  prieres  et  les  liymnes, 
qui  formerent  plus  tard  le  noyau  des  livres  sacr^s,  avaient 
^t(3  r^diges  a  An." 

My  observations  of  the  orientation  of  the  obelisk  at 
Annu  show  that  the  temple  of  which  it  formed  part  may 
have  jDossibly  been  an » early  member  of  the  series  which 
includes  the  temple  of  Mut  at  Thebes,  and  of  Hathor  at 
Denderah ;  that  is,  the  worship  of  Set  was  in  question,  to 
speak  generically.  Now,  according  to  Maspero,  Sit  or  Set 
formed  one  of  the  divine  dynasties,  being  associated  with 
the  sun  and  air  gods  at  Annu,  i.e.  witli  Ra,  Atmu,  Osiris, 
Horus,  and  Shou. 
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It  is  also  certain  that  the  solar  temple  at  Aiinu  at  light- 
aiigles  to  the  Sit  temple,  was  pointed  north-west,  and 
probably  to  Capella  setting,   about  5000  B.C. 

So  much  for  the  astronomical  antiquity  of  Annu.  But 
there  are  other  noi-theni  to^iis  besides  Annu  for  which  a 
very  high  antiquity  is  claimed. 

On  this  point  here  is  the  opinimi  .of  Ebers  and  Diimichen, 
two  of  our  highest  authoiities :  '' Bres  ist  die  iilteste  Stadt  in 
Aegypten,  und  das  niit  ihm  verbundene  Abydos  kann  nicht 
viel  junger  gewesen  sein,  denn  schon  ini  alten  Reiche  wird  es 
vielfach  als  heilige   Stadt   ei"wahnt."  ^ 

The  sacred  character  of  Abydos  is  also  pointed  out  by 
Maspero.- 

"  C'est  comme  A-ille  sainte  qu'elle  ^tait  univei-sellenient 
connue.  Ses  sanctuaires  etaient  celebres,  son  dieu  Osiris 
venere,  ses  fetes  suivies  par  toute  I'Eg^-^Dte ;  les  gens  riches 
des  autres  nomes  tenaient  h  honneur  de  se  faire  di-esser  une 
stele  dans  son  temple." 

If  it  be  found  that  the  references  to  ''  ancestors,"  and 
"  di^'ine  ancestors,"  occur  after  the  eleventh  dynasty,  the  race 
represented  by  Annu,  or  the  one  which  immediately  followed 
it  (?  the  Hor-Shesu)  may  be  referred  to  {see  the  chapters  on 
the  Egyptian  year). 

Of  Abydos  astronomically  I  can  only  say  very  little,  as 
the  various  statements  as  to  the  orientation  of  the  north- 
east temples  there  by  various  authors  are  so  conflicting 
that  nothing  certain  can  be  made  out.  As  they  stand  they 
are  suggestive  that  these  temples  may  possibly  be  associated 
with  that  at  Luxor,  and  it  may  be  gathered  from  the 
description    of   them   bv    Ebers   and    Diimichen   in    Baedeker 

^  Ebers  and  Diimichen,  in  Baedeker's  "  Ober- Aegypten,"  p.  59. 
=2  Op.  eit.,  p.  21. 
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that  many  references  to  Set  (Anubis)  occur  in  the  inscnptions. 
If  subsequent  measurements  indicate  that  Abydos  and  Luxor 
are  to  be  treated  together,  then  astronomically  both  these 
places  may  represent  a  cult  more  ancient  than  that  at  Annu/ 
since  it  would  appear  that  in  these  cases  a  Lyrse  was  the 
star  personified  by  Anubis,  as  a  Ursse  Majoris  and  7  Draconis 
were  subsequently.  But  if  the  cult  were  more  ancient  the 
temple  foundations  were  not,  the  first  ^'length"  of  Luxor 
having  been  built,  on  this  supposition,  about  4900  B.C.  The 
last  length  built  by  Rameses  II.  was  certainly  oriented  to 
a  Lyra3,  by  which  I  mean  that  if  the  building  date  given  by 
Egyptologists  is  correct,  a  Lyrse  rose  in  the  axis  prolonged — 
another  instance  of  the  long  persistence  of  a  cult,  and  of  the 
fact  that  the  temples  that  we  see  are  but  shrines  restored. 

On  the  assumption  that  the  above  view  is  true  for  Luxor 
and  that  Abydos  followed  suit,  as  is  suggested  by  the  imperfect 
orientations,  we  are  led  to  the  conclusion  that,  taking  existing 
temple  foundations,  Annu  preceded  Abydos.^ 

The  astronomical  results,  then,  are  certainly  in  hamiony 
with  the  historical  statement,  which  I  take  as  fundamental, 
that  Annu  preceded  Memphis  and  pyramid  times. 

These  times  were  not  only  remarkable  on  account  of  the 
building  of  the  great  pyramids  ;  there  was  a  vast  change  in 
the  cult. 

I  have  already  pointed  out  that  at  Annu  we  seemed  limited 
to  Set  as  a  stellar  divinity;  so  soon  as  pyramid  times  are 
reached,  however,  this  is  changed  The  number  of  gods  is 
increased,    and    there   is   apparently   a   mixture,    as   if    some 


'  That  is,  if  we  take  the  temple  as  oriented  oi-iginally  to  a  Ursic  IMajoris. 

^  No  sun  temple  is  closely  associated  with  the  Set  temples  either  at  Luxor  or  Abydos, 
and  one  on  the  Annu  model  would  not  be  so  associated,  for  a  right  angle  would  carry  its 
axis  outside  the  ecliptic  limits. 
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influence  had  been  at  work  besides  that  represented  by  Annu 
and  the  pyramid  builders. 

I  have  given  before  the  list  of  the  gods  of  Heliopolis, 
and  have  shown  that  with  the  exception  of  Sit  none  are 
stellar.  But  we  find  in  pyramid  times  the  Kst  is  increased ; 
only  the  sun  gods  Ra,  Horus,  Osins,  are  common  to  the  two. 
As  new  divinities  we  have^ — 

Isis. 

Hathor. 

Nephthys. 

Ptah. 

Serk-t. 

Sokhit. 

Of  these  the  first  two  and  the  last  two  undoubtedly 
s}Tnbolised  stars,  and  there  can  be  no  question  that  the 
temples  of  Isis  built  at  the  pyi*amids,  Bubastis,  Tauis  and 
elsewhere,  were  built  to  watch  the  rising  of  some  of  them. 

The  temple  of  Sais,  as  I  have  said,  had  east  and  west 
walls,  and  so  had  Memphis,  according  to  Lepsius.  The  form 
of  Isis  at  Sais  was  the  goddess  Nit,  which,  according  to 
some  authoiities,  was  the  precm-sor  of  Athene.  The  temple 
of  Athene  at  Athens  was  oriented  to  the  Pleiades. 

There  is  also  no  question  that  the  goddess  Serk-t  s^'m- 
bolised  Antares. 

We  find  om*selves,  then,  in  the  presence  of  the  worship  of 
the  sun  and  stars  in  the  ecliptic  constellations  in  Egypt 
during  pyramid  times,  and  in  constellations  connected  with 
the  Equinox ;  for  if  we  are  riglit  about  the  Pleiades  and 
Antares,  these  are  the  stai-s  which  heralded  the  suniise  at 
the  Vernal  and  Autmnnal  Equinox  respectively,  when  the 
sun  was  in  Taui'us  and  Scorpio. 

*  Maspero,  op.  eif..  p.  64. 
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Now,  associated  with  the  introduction  -of  these  new 
worshi^js  in  pyramid  times  was  the  worship  of  the  bull 
Apis,    this    worship    preceding    the    building    of     pyramids. 


]\[ena  is  credited  by  some  authors  with  its  introduction,^  but 
at  any  rate  Kakau  of  the  second  dynasty  issued  proclama- 
tions regarding  it,"  and  a  statue  of  Hapi  was  in  the  temple 
of  Cheops;^ 

The  ground  being  thus  cleared,  I  now  state  the  working 
hypothesis  to  which   1  have  referred  above. 

1.  The  first  civilisation  as  yet  glimpsed,  so  far  as 
temple  building  goes,  in  Northern  Egypt,  represented  by 
that     at    Annu    or     Heliopolis,    was    a    civilisation    with    a 


^  Maspero,  op.  cit.,  p.  4-1,  note.  ^  Maspero,  op.  eit.,  p.  64.  ^  Maspcro,  up.  cil.,  p.  46. 
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non-equinoctial  solar  worship,  combined  with  the  cult  of 
a  noithem  star. 

2.  Memphis  (possibly  also  Sais,  Bubastis,  Tanis  and 
other  cities  with  east  and  west  walls)  and  the 
pyramids  were  built  by  a  new  invad- 
ing race,  representing  an  advance  in 
astr£)nomical  thought.  The  northern 
stars  were  worshi^^ped  possibly  on  the 
meridian,  and  a  star  rising  in  the  east 
was  worshipped  at  each  equinox. 

3.  The  subsequent  blank  in  Egyp- 
tian history  was  associated  with  con- 
flicts between  these  and  other  races, 
which  were  ended  by  the  victor}"  of 
the  representatives  of  the  old  worship 
of  Annu,  reinforced  from  the  south, 
as  if  north-star  and  south-star  cults 
had  combined  against  tlie  equinoctial 
cub. 

After  these  conflicts,  east  and  west 
pyramid   building    ^practically    ceased,  mnevis. 

Memplus     takes     second     place,     and 

Thebes,  a  southern  Annu,  so  far  as  the  fonn  of  solar  worship 
and  the  cult  of  Sit  are  concerned,  comes  upon  the  scene  as 
the  seat   of  the  twelfth  dynasty.^ 

4.  The  subsequent  historical  events  were  largely  due 
to  conflicts  vnXh  intruding  races  from  the  noi-th-east.  The 
intruders  established  themselves  in  cities  vdxh  east  and 
west  walls,  and  were  on  each  occasion  driven  out  by 
solstitial  solar  worshippers  who  founded  dynasties  (eighteenth 
and  twenty-tifth)  at  Thebes. 

'  Maspero,  op.  cit,,  p.  41. 
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Some  detailed  remarks  are  necessary  on  several  points 
connected  vdi\\  the  above  genei-alisation.  I  ^vill  take  them 
seriatim. 

We  find  at  Memphis,  Sais,  Bubastis,  and  Tanis,  east  and 
west  walls  which  at  once  stam^)  those  cities  as  difPeiing  in 
origin  from  Annu,  Abydos  and  Thebes,  where,  as  I  have 
shown,  the  walls  trend  either  noith-west — south-east  or  north- 
east — south-west . 

For  Memphis,  Sa'is  and  Tanis  the  evidence  is  afforded 
by  the  maps  of  Lepsius.  For  Bubastis  it  depends  upon  the 
statement  of  Xaville,  that  the  walls  run  "nearly  from  east 
to  west,"  and  with  the  looseness  too  often  associated  with 
such  statements,  it  is  not  said  whether  this  beaiing  is  time 
or  magnetic. 

Associated  with  these  east  and  west  walls  there  is,  moreover, 
evidence  of  great  antiquity.  Bubastis,  according  to  Xaville,^ 
has  afforded  traces  of  the  date  of  Cheops  and  Chephi*en, 
and  it  is  stated  bv  Manetho  to  have  existed  as  earlv  as  the 
second  dynasty. 

It  is  a  matter  of  common  knowledge  that  the  pyramids 
in  Egypt  are  generally  oriented  east  and  west.-  Nor  is  this 
all ;  there  has  been  a  distinct  evolution  in  their  method  of 
structure. 

One  of  the  oldest,  if  not  the  oldest  pyramid  known  is  the 
so-called  "  step-pyramid  of  Sakkarah."  The  steps  are  six  in 
number,  and  vary  in  height  from  thii-ty-eight  to  twenty-nine 
feet,  their  width  being  about  six  feet.  The  dimensions  are 
(352  north  and  south)  x  (396  east  and  west)  x  197  feet.  Some 
authoi-ities  think  this  p}i-amid  was  erected  in  the  fii*st  dynastv 
by  the  fourth  king  (Xenephes  of  Manetho,  Ata  of  the  tablet 

^  "  Bubastis,"  preface,  p.  iv. 

-  There  are,  however,  notable  exceptions  to  this  rule,  which  will  be  discussed  further  on. 
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of  Ab3'(ios).     The  arrangement  of  chambers  in   this  pyramid 
is  quite  special. 

The  claim  to  the  highest  antiquity  of  the  step-pyramid 
is  disputed  by  some  in  favour  of  the  "  false  pyi-amid "  of 
Medum.  It  also  is  a  genuine  step-pyramid,  115  feet  high: 
its  outHne,  which  conceals  some  of  the  steps,  shows  three 
stages,  seventy,  twenty,  and  twenty-five  feet  high  ;  but 
in   its   internal   structure   it   is   really  a  step-p^Tamid   of    six 


stages. 


THE    PYBAMID    OF    IIEDCM. 


This  p\Tamid  must,  according  to  the  important  and 
conclusive  researches  of  Professor  Flinders  Petrie,^  be 
attiibuted    to  Seneferu,    although    De    Eouge    had   fm*nished 

^  "  Medum,"  chap.  i. 


I 
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evidence   to   the    contrary.^      Seneferu    was    a    king    of   the 
fourth  dynasty. 

We  have  at  Dashiir  the  only  remaining  abnormal  pyramid, 
called  the  bkmted  pyramid,  for  the  reason  that  the  inclination 
changes  at  about  one-third  of  the  height.  This  pyramid 
forms  one  of  a  group  of  four,  two  of  stone,  and,  Ije  it  carefully 
borne  in  mind,  two  of  brick ;  their  dimensions  are  700  x  700 
X  326  feet ;  620  x  620  x  321  feet ;  350  x  350  x  90  feet  ; 
and  343  x  343  x  156  feet. 


THE  " BLUNTED  PYRAMID  "  OF  DASHUR. 


One  of  these  pyramids  was  formerly  supposed  to  have 
l)een  built  by  Seneferu ;  if  any  of  them  had  been  erected  by 
King  Usertsen  HI.  of  the  twelfth  dynasty,  as  was  formerly 
thought,  the  hypothesis  we  are  considering  would  have  been 
invalid. 

Only  after  Seneferu,  then,  do  we  come  to  the  normal 
Egyptian  pyramid,  the  two  largest  at  Gizch  built  by  Cheops 

^  Maspcro,  op.  cit.,  p.  59. 
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(Chufu)  and  Cliepliren  (fourth  dynasty)  being,  so  far  as  is 
accuiately  known,  the  oldest  of  the  series^  (According  to 
Mariette  the  date  of  Mena  is  5004  B.C.,  and  the  fourth  dynasty 
commenced  in  4235.) 

Associated  with  the  cities  with  east  and  west  walls  and 
these  pyramids  are  temples  facing  due  east,  fit,  therefore,  to 
receive  the  I'ays  from  a  star  on  the  equator  or  of  the  moiTiing 
sun  lising  at  an  equinox. 

According  to  Professor  Flinders  Petiie,  at  the  pp"amid  of 
Mediim  there  is  a  small  tem23le  open  to  the  west  on  the  east 
side  of  the  pyramid.  At  sunset  at  the  equinox  the  sepulchral 
chamber  and  the  sun  were  in  line  from  the  adytum.  The 
piiest  faced  a  double  Osiris. 

Other  pyramids  were  built  at  Sakkarah  dming  the  sixth 
dynasty,  but  it  is  remarkable  that  such  a  king  as  Pepi-Meii-Ra 
should  not  have  imitated  the  majestic  sti*uctures  of  the  fourth 
dynasty.  He  is  said  to  have  built  a  pyramid  at  Sakkarah, 
but  its  obscurity  is  evidence  that  the  p}Tamid  idea  was 
gi\4ng  way,  and  it  looks  as  if  this  dynasty  were  really  on 
the  side  of  the  southern  cult,  for  the  authority  of  Memphis 
declined,  and  Abydos  was  preferred,  Avhile  abroad  Sinai  was 
reconquered,  and  Ethiopia  was  kept  in  order.  ^ 

The  sphinx  (oriented  true  east)  may  possibly  be  ascribed  to 
the  earliest  p\Tamid  builders ;  it  could  only  have  been  sculptured 
by  a  race  with  an  equinoctial  cult. 

The  Buildings  of  the  Eleventh  and  Tioelfth  Dynasties. 

We  have  next  to  considei*  what  happened  after  the  great 
gap  in  Egyptian  history  l^etween  the  sixth  and  twelfth 
dynasties,  3500  B.C. — '2851   b.c.    (Mariette);    from  Nitocris    to 

^  Further,  it  is  known  that  there  was  some  connection  between  Pepi-Meri-Ra  and  the 
eleventh  dynasty  of  Thebes,  ilaspero,  op.  cit.,  p.  91.  And  it  must  also  be  mentioned  that  in 
the  later  pj-ramids  "texts  "  are  introduced. 

W 
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Anienemliat  I.  We  pass  to  the  Middle  Empire,  and  here  we 
have  merely  to  deal  with  the  worships  previously  referred  to  in 
Northern  Egypt. 

Amenemhat  I.  built  no  pyramids,  he  added  no  embellish- 
ments to  Memphis  ;  but  he  took  Annu  under  his  care,  and 
now  we  first  hear  of  Thebes.^ 

Usertsen  I.  built  no  pyramids,  he  added  no  embellish- 
ments to  Memphis,  but  he  also  took  Annu  under  his  care, 
and  added  obelisks  to  the  temples,  one  of  which  remains  to 
this  day.  Further,  he  restored  the  temple  of  Osiris  at  Abydos, 
and  added  to  the  temple  of  Amen-Rji  at  Thebes.^ 

Surely  it  is  very  noteworthy  that  the  first  thing  the 
kings  of  the  twelfth  dynasty  did  was  to  look  after  the 
only  three  temples  in  Egypt  of  which  traces  exist,  which 
I  have  shown  to  have  been  oriented  to  the  Sun  not  at  an 
equinox.  It  is  right,  however,  to  remark  that  there  seems  to 
have  been  a  mild  recrudescence  of  pyramid  building  towards 
the  end  of  the  twelfth  dynasty,  and  immediately  preceding 
the  Hyksos  period,  whether  as  a  precursor  of  that  period 
or   not. 

Usertsen's  views  about  his  last  home  have  come  down  to 
us  in  a  writing  by  his  scribe  ]\Iirri : — ^ 

"  Mon  inaitre  m'envoya  en  mission  pour  lui  preparer  une  grande  demeure 
eternelle.  Les  couloirs  et  la  cliambre  interieure  etaient  en  magonnei'ie,  et 
renouvelaient  les  merveilles  de  construction  des  dieux.  II  y  eut  en  elle  des 
colonnes  sculptees,  belles  comme  le  ciel,  un  bassin  creuse  qui  coniniuniquait 
avec  le  Nil,  des  portes,  des  obelisques,  une  fa9ade  en  pierre  de  Eouou." 

There  was  nothing  pyramidal  about  this  idea,  but  one 
hundred  and  fifty  years  later  we  find  Amenemhat  III.  return- 
ing both  to  the  gigantic  irrigation  works  and  the  pp-amid 
building  of   the  earlier  dynasties. 

^  Maspero,  op.  cit.,  ^.  112.         ^  Maspero,  op.  cit.,  p.  112.         ^  Masporo,  op.  cit .,  p.   113. 
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The  scene  of  these  labours  was  the  Fayyurn,  where,  to 
crown  the  new  work,  two  ornamental  pyramids  were  built, 
sminounted  by  statues,  and  finally  the  king  himself  was  buried 
in  a  })yramid  near  the  Labyiinth. 

The  Buildings  of  the  Eighteenth  Dynasttj. 

The  blank  in  Egyptian  liistory  between  the  twelfth  and 
eighteenth  dynasties  is  known  to  have  been  associated  with 
the  intrusion  of  the  so-called  Hyksos.  It  is  supposed  these 
made  their  way  into  Eg\*|Dt  from  the  countries  in  and  to  the 
west  of  Mesopotamia ;  it  is  known  that  they  settled  in  the 
cities  with  east  and  west  walls.  They  were  finally  driven 
out  by  Aahmes,  the  king  of  solstitial-solar  Thebes,  who  began 
the  eighteenth  dynasty. 

On  page  338  I  have  shown  what  happened  after  the  first 
great  break  in  Eg}'ptian  history — a  resuscitation  of  the  solar 
worship  at  Annu,  Abydos  and  Thebes. 

I  have  next  to  show  that  precisely  the  same  tiling  happened 
after  the  Hyksos  period  (Dyn.  13  (?)  Mariette,  2233  Brugsch  ; 
Dyn.  18,  1703  B.C.,  Mariette,  1700  B.C.  Brugsch)  had  disturbed 
history  for  some  five  hundred  yeai-s. 

It  is  known  from  the  papyrus  Sellier  (G.C.  257)  that 
Aahmes,  the  first  king  of  the  eighteenth  dynasty,  who 
re-established  the  independence  of  Egypt,  was  in  reality 
fighting  the  priests  of  Sutecli  in  favom-  of  the  priests  of 
Amen-Ra,  the  solstitial-solar  god,  a  modern  representative 
of  Atmu  of  Annu. 

Amen-Ra  was  the  successor  of  Menthu.  So  close  was 
the  new  worsliip  to  the  oldest  at  Annu,  that  at  the  highest 
point  of  Theban  power  the  third  priest  of  Amen  took  the 
same  titles  as  the  Grand  Priest  of  Annu,  "  who  was  the  head 
of  the  first  priesthood  in  Eg>'pt."  The  "  Grand  Priest  of 
w  2 
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Annu,"  who  was  also  called  the  ^'  Great  Observer  of  Ra  and 
Atmu,"  had  the  privilege  of  enterhig  at  all  times  into  the 
Hahenlen  or  Naos.  Hie  priest  Padouamen,  whose  mummy 
was  fomid  in  1891,  bore  these  among  his  other  titles. 

The  assumption  of  the  title  was  not  only  to  associate  the 
Theban  priesthood  with  their  northern  confreres,  but  surely  to 
proclaim  that  the  old  Annu  worship  was  completely  restored. 

The  Buildings  of  the  Ttventy-fifth  Dynasty. 

There  was  another  invasion  from  Syria,  which  founded 
the  twenty-second  dynasty,  and  again  the  government  is^ 
carried  on  in  cities  with  east  and  west  walls  (Sa'is,  Tanis 
and  Bubastis).  The  solstitial-solar  priest)^  of  Thebes  with- 
draw to  Ethiopia.  They  return,  however,  in  700  B.C.,  drive 
out  the  Syrian  invaders,  and,  under  Shabaka  and  Taharqa, 
found  a  dynasty  (the  twenty-fifth)  at  Thebes,  embellish  the 
temples  there,  and   at  Philse,  Medinet-Habu,  and  Denderah. 

Conclusion. 

We  see,  then,  that  every  important  change  of  cult  was 
associated  either  with  invasions  from  without  or  with  some 
disturbance  in  Egypt  itself,  for  in  no  other  way  can  the  gaps 
in  Egyptian  history  be  ex2)lained. 

So  far  we  have  considered  the  equinoctial  temples  as 
opposed  to  the  non-equinoctial  ones  in  Northern  Egypt.  We 
have  next  to  go  farther  afield,  and  include  the  southern  temj)le 
worship  and  the  possible  influence  of  southern  races  even  in 
the  very  earliest  times. 


CHAPTER    XXXIII. 

THE  CULT   OF  XORTHERN  AS   OPPOSED   TO  SOUTHERN  STARS. 

So  far  as  my  inquiries  have  yet  gone,  there  is  not  above 
Thebes,  with  the  exceptions  of  Eedesieh  and  Dakkeh,  any 
temple  resembHng  those  at  Annu,  Thebes,  Denderah  and 
Abydos,  to  which  I  have  directed  attention  as  having  a  high 
north-east  ampHtude. 

Similariy,  with  one  or  two  exceptions  which  are  probabh' 
late,  there  are  no  temples  facing  the  south-east  below  Thebes. 

In  short,  in_Lower  Egypt  the  temples  are  pointed  to 
rising  stai*s  near  the  north  point  of  the  horizon  or  setting 
nortli  of  west.  In  Upper  Eg^-pt  we  deal  chiefly  \\'ith  temples 
directed"~fo  s^ars  rising  in  the  south-east  or  setting  low  in 
the  south-west.  v 

Here  again  we  are  in  presence  of  as  distinct  differences 
in  astronomical  thought  and  purpose  of  observation  as  we 
found  among  those  who  directed  temples  to  the  sun  at  the 
equinox,  as  opposed  to  those  who  woi'shipped  that  luminary 
at  some  other  time  of  the  j^ear. 

Xow  with  regard  to  the  northern  stars  observed  rising 
in  high  amplitudes,  we  have  found  traces  of  their  worship 
in  times  so  remote  that  in  all  probability  at  Annu  and  Den- 
derah a  Ursae  Ma j oris  was  used  before  it  became  cii'cum- 
polar.     We  deal  almost  certainly  with  5000  B.C. 

Since  undoubtedly  nev)  temples  with  nearly  similar 
amplitudes  (such  as  that  denoted  by  M  at  Karnak)  were 
built  in  late  times,  we  find  so  long  a  range  of  time  indi- 
cated that  the  utility  of  the  stellar  observations  from  the 
yearly  point  of  vietv  could   scarcely   have    been    in    question, 
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for  the  reason  that  the  same  star  could  not  herald  an 
equinox  or  a  solstice  for  four  thousand  years. 

It  may  be  suggested,  therefore,  that  the  observations 
made  in  them  had  ultimately  to  do  with  the  determination 
of  the  hours  of  the  night ;  this  seems  probable,  for  in  Nubia 
at  present,  time  at  night  is  thus  told. 

It  may  be  that  such  stars  as  Canopus  were  used  by  the 
southern  peoples  for  the  same  purpose  as  a  Ursse  Majoris 
first  and  then  7  Draconis  were  used  by  the  northerners.  In 
other  words,  the  question  arises  whether  the  extreme  north 
and  south  stars  were  not  both  used  as  warners  of  the 
dawn  all  the  year  round,  after  the  cult  had  been  established 
for  use  at  some  special  time.  Canopus,  for  instance,  was  of 
use  to  herald  the  autumnal  equinox,  6 — 5000  b.c,  ;  but  it  is 
quite  natural  to  suppose  that  its  utility  for  night  work  at 
all  times  of  the  year  during  which  it  was  visible  would 
soon  suggest  itself,  and  the  same  remarks  apply  to  the 
Northern  star  7  Draconis. 

It  is  well  known  that  in  quite  early  times  means  had 
been  found  of  dividing  the  day  and  night  into  twelve  hours. 
In  the  day  shadows  cast  by  the  sun,  or  sundials,  might  have 
been  used,  but  how  about  the  night  ? 

We  have  seen  that  the  Egyptians  chiefly,  if  not  ex- 
clusively, observed  a  heavenly  body  and  the  position  of 
other  bodies  in  relation  to  it,  when  it  was  rising  or  settings 
so  that  it  was  absolutely  essential  that  the  body  which  they 
were  to  observe  should  rise  and  set.  Everybody  knows 
that  as  seen  in  England  there  are  many  stars  which  neither 
rise  nor  set.  The  latitude  of  London  being  51°,  the 
elevation  of  the  pole  is  51°. 

Hence,  any  star  which  lies  within  that  distance  from 
the  pole  cannot  set,  but  sweeps  round  without  touching  the 
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lioiizon  at  all.  The  latitude  of  Thebes  bemg-  25°,  the 
distance  from  the  pole  to  the  hoiizon  is  much  smaller,  and 
so  the  number  of  stars  which  do  not  rise  and  set  is  much 
smaller:  The  stars  which  do  not  rise  or  set  are  stai'S  near 
the  pole,  and  therefore  stars  which  move  very  slowly,  and 
the  stars  which  rise  most  to  the  north  and  most  to  the 
south  are  those  bodies  which  are  mo\"ing  most  slowly  while 
they  yet  rise  or  i^ei.  Can  this  slow  rate  of  motion  have  had 
an}' tiling  to  do  with  such  stars  being  selected  for  observa- 
tion, the  brightest  star  to  the  norih  most  slowly  mo^^.ng, 
the  brightest  star  to  the  south  most  slowly  moving  ?  It  is 
possible  that  observations  of  these  stars  might  have  been 
made  in  such  a  way  that  at  the  beginning  of  the  evening 
the  particular  position  of  7  Dmconis,  for  instance,  might 
have  been  noted  vdth.  regard  to  the  pole-star ;  and  seeing 
that  the  Egyptians  thoroughly  knew  the  length  of  the  night 
and  of  the  day  in  the  different  portions  of  the  year,  they 
could  at  once — the  moment  they  had  the  starting-point 
afforded  by  the  position  of  this  star — practically  use  the  circle 
of  the  stars^  round  the  north  pole  as  the  dial  of  a  sort  of 
celestial  jclock.  May  not  this  really  have  been  the  clock 
^^'ith  which  they  have  been  credited  ?  However  long  or 
short  the  night,  the  star  which  was  at  first  above  the  pole- 
star,^  after  it  had  got  round  so  that  it  was  on  a  level  with 
it,  would  have  gone  through  a  quarter  of  its  revolution. 

In  low  northern  latitudes,  however,  the  southern  stars 
would  serve  better  for  this  purpose,  since  the  circle  of 
northern  circumpolar  stars  would  be  much  restricted.  Hence 
there  was  a  reason  in  such  latitudes  for  preferiing  southern 

^  It  is  worthy  of  inquii-y  whether  the  northern  star  so  observed  is  not  the  true  Neph- 
thys  (Xebt-het).  If  so,  the  triad  Nephthys,  Isis  and  Horus  represents  daily  astronomical 
observations. 
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stars.  With  regard  both  to  high  nortli  and  south  stars,  then, 
we  may  in  both  cases  be  in  presence  of  observations  made 
to  determine  the  time  at  night.  So  that  the  worship  of 
Set,  the  determination  of  the  time  at  night  by  means  of 
northern  stars,  miglit  have  Ijeen  little  popular  with  those 
who  at  Gebel  Barkal  and  elsewhere  in  the  south  had  used 
the  southern  ones  for  the  same  purpose,  and  this  may  be 
one  reason  why  the  Theban  j^i'iests,  representing  Nubian 
astronomical  culture  and  methods,  were  pledged  to  drive 
the  cult  of  Sutech  out  of  the  land. 

Since,  then,  the  observations  of  7  Draconis  might  be  used 
to  herald  the  sunrise  almost  all  the  year  round ;  and  since 
the  modern  constellation  Draco  is  the  old  Hippopotamus, 
we  can  readily  understand  Plutarch's  statement  that  ''  Taurt 
presides  over  the  birth  of  the  sun,"  and  why  Taurt  or  Mut 
should  be  called  the  Mistress  of  Darkness.^ 

It  does  not  seem  too  much  to  hope  that  the  continuation 
of  such  inquiries  may  ultimately  enable  us  to  solve  several 
points  connected  with  early  Egyptian  history.  We  read  in 
Brugsch  : — " 

"  According  to  Greek  tradition,  the  primitive  abode  of 
the  Egyptian  people  is  to  be  sought  in  Ethiopia,  and  the 
honour  of  founding  their  civilisation  should  be  given  to  a 
band  of  priests  from  Meroe.  Descending  the  Nile,  they  are 
supposed  to  have  settled  near  the  later  city  of  Thel^es,  and 
to  have  established  the  first  state  with  a  theocratic  form  of 
government. 

"  But  it  is  not  to  Ethiopian  priests  that  the  Egyptian  Em- 
pire owes  its  origin,  its  form  of  government,  and  its  liigli 
civilisation ;    much   rather   was    it    the    EgyjDtians   themselves 

1  Rawlinson,  i.  337. 

^  "Egypt  under  the  Pharaohs,"  od.  1891,  p.  3. 
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that  first  ascended  the  river  to  found  in  Ethiopia  temjiles, 
cities,  and  fortified  places,  and  to  diffuse  the  blessings  of  a 
civilised  state  among  the  rude  dark- coloured  population. 

.  .  .  ^'  Strange  to  say,  the  whole  number  of  the  buildings 
in  stone,  as  yet  kno^^^l  and  examined,  which  were  erected 
on  both  sides  of  the  river  by  Egyptian  and  Ethiopian  kings, 
furnish  incontrovertible  proof  that  the  long  series  of  temples, 
cities,  sepulchres,  and  monuments  in  general,  exhibit  a  distinct 
chronological  order,  of  which  the  starting-point  is  found  in 
the  pyramids,  at  the  apex  of  the  Delta." 

It  must  be  emphatically  stated  that  the  results  obtained 
from  these  monuments,  studying  them  from  the  astronomical 
point  of  \4ew,  lead  to  a  very  different  conclusion.  Instead 
of  one  series,  there  are  distinctly  two  (leaving  out  of  con- 
sideration the  great  pyramid  builders  at  Gizeh)  absolutely 
dissimilar  astronomically ;  and  instead  of  one  set  of  temple- 
builders  going  up  the  river,  there  were  at  least  two  sets,  one 
going  M/?  the  liver  building  temples  to  noitli  stars,  the  other 
going  doim  building  temples  to  south  stars  ;  and  the  two 
streams  practically  met  at  Thebes,  or  at  all  events  they 
were  both  very  fully  represented  there,  either  together  or 
successively. 

The  double  oiigin  of  the  people  thus  suggested  on  astro- 
nomical grounds  may  be  the  reason  of  the  name  of  "  double 
country,"  used  especially  in  the  titles  of  kings,  of  the 
emplo\Tnent  of  two  crowns,  and  finally  of  the  supposed 
sovereignty  of  Set  over  the  north,  and  of  Horus  over  the 
south  divisions  of  the  kingdom.^ 

Only  by  the  time  of  Seneferu  was  there  anything  like  an 
amalgamation  of  the  peoples.  He  first  was  "  King  of  the  two 
Egypts,"  -  while  later  Chephren  called  liimseK  "  Horus  and  Sit "  ^ 

1  Brugsch,  "History,"  p.  6.         -  Maspero,  "Histoire  ancienne,"  p.  59.  ^  Idetn,  p.  63. 
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— II   distinct    indi- 
cation,   I    take   it, 
that   the    influence 
of     Upper    Egypt 
was     already    felt 
as  early    as    Scne- 
feru,  and,  I  think, 
much    earlier,     al- 
though   all    temple 
trace  of  it  is  lost. 
With  regard  to 
the    start-point    of 
the  temple-builders 
who     came    down 
the  river,   there  is 
no  orientation  evi- 
dence,     for       the 
reason     that   there 
is      little      or      no 
information     from 
the    regions    south 
of      Naga.        At 
Naga  (lat.   16°   18' 
N.),     Meroe     (lat. 
16^  55'  N.),  Gebel 
Barkal    and    Nuri 
(both    in    lat.    18° 
80'    N.),    there    is 
information  of  the 
most        important 
kind,    but   beyond 
Xaga    there    is    a 
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gap ;  but  since  important  structures  were  erected  at  the  places 
named  in  early  times  (my  inquii-ies  suggest  3000-4000  B.C.), 
it  is  probable  that  the  peojjles  who  built  them  stretched 
further  towards  the  equator. 

But  although  the  orientation  evidence  is  lacking  for 
the  lower  latitudes,  the  inscriptions  are  bv  no  means  silent, 
and  over  and   over   again   it   is    stated   that   those   particular 


HUTS  BUILT  OX  PILES  IX  PUX-T.     (Jjer  cI-Beihari  Inscrijftionx.) 

gods  whom  I  have  found  to  be  associated  with  southern  stars 
came  from  a  locality  called  the  land  of  Pun-t. 

Pun-t  was  always  considered  a  "  Holy  Land."  Hathor 
was  ''  Queen  of  the  Holy  Land/'  "  Mistress  and  Euler  of 
Pim-t."  Amen-Ra  was  "  Hak "  or  ''King"  of  Pun-t,  and 
Horus  was  the  -Holy  Morning  Star  which  rose  to  the 
west  (?)  of  the  land  of  Pun-t.' 

Maspero  refei-s  to  an  ancient  tradition  that  the  land 
(jf  Pun-t  could  be  reached  by  going  up  the  Nile,  where 
eventually  one  came  to  an  unkno\\ni  sea  which  bathed  the 
land  of  Pun-t.     Was  this  one  of  the  2n*eat  lakes  ?- 


1  Rawlinson,  ii.,  p.  134. 

-  Maspero,  "  Histoire  ancienne,"  p.   5. 
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Brugsch^  is  of  opinion  that  Pun-t  occupied  the  south  and 
west  coasts  of  Arabia  Felix,  but  Maspero  and  Mariette  do 
not  agree  with  him.  The  two  latter  authorities  identify  it 
with  that  part  of  the  Somali-land  which  borders  on  the 
Gulf  of  Aden.  It  is  the  Cinnamonifera  regio  or  Aromati- 
fera  regio  of  the  ancients.^ 

The  inscriptions  at  Der  el-Bahari  make  it  quite  certain 
that  Pun-t  is  in  Africa.  Hottentot  Venuses,  joile  dwellings, 
elephants,  to  say  nothing  of  the  products  of  the  country 
referred  to  as  among  the  freight  of  the  ships  on  their  home- 
ward voyage,  distinctly  point  to  Africa,  and  I  think  a 
southern  part  of  it.  The  Cynocephalus  ape,  perhaps,  is 
more  doubtful. 

The  first  organised  expedition  to  Pun-t  of  which  we  hear 
anything  is  that  organised  by  Se-an;)^-ka-Ra,  the  last  king 
of  the  11th  Thehan  d^Tiasty.  This  was  a  new  traffic  by 
way  of  the  Red  Sea.     There  was  then  no  canal  in  existence 

1  Bnigsch,  "History  of  Egypt,"  1891,  p.  54. 

2  Mariette,  "Der  el-Bahari,"  p.  31.  Mr.  W.  T.  Thistleton-Dyer,  the  director  of  the 
Royal  Gardens,  Kew,  ag-rees  in  this  view.  He  permits  me  to  print  the  following  extract 
from  a  letter  written  to  me  : — "  The  only  positive  fact  that  I  can  deal  with  is  the 
representation  in  the  pictures  of  a  small  scrubby  tree,  which  seems  to  have  been  about 
four  feet  hig-h.  It  appears  to  have  yielded  a  gummy  or  resinous  exudation  from  its 
trunk.  Mariette  supposes  this  to  be  myrrh,  Fount  to  be  Somali-land,  and  To  Nuter 
the  Socotran  Archipelago.  All  this  fits  in  very  well  with  botanical  facts.  Myrrh- 
producing  plants  exist  both  in  Somali-land  and  Arabia,  and  also  in  Socotra,  as 
ascertained  by  Bayley  Balfour.  The  two  former  places  still  are,  as  they  always  have 
been,  the  place  of  origin  of  myrrh,  and  we  know  that  it  was  largely  used  by  the 
Egyptians  in  embalming.  There  is  no  evidence  that  myrrh,  or  anything  in  any  way 
resembling  it,  was  ever  found  south  of  the  Equator.  I  cannot  carry  you  further  south 
than  Berbera." 

3  On  this  point  I  am  permitted  to  print  the  following  extract  from  a  letter  received 
from  my  friend  Sir  John  Kirk,  K.C.B.  :^"  I  send  you  a  photo,  taken  in  1858,  in  the  delta 
of  the  Zambezi,  of  a  house  built  on  high  poles.  The  people  there  live  in  such  houses. 
There  is  a  ladder  by  which  they  mount,  and  all  their  belongings  are  kept  above.  Such 
houses  I  have  since  seen  at  the  mouth  of  the  River  Ilufiji,  opposite  the  island  of  Monfia,  to 
the  south  of  Zanzibai".  The  reason  in  both  cases  for  such  a  type  of  house  is  that  the 
country  at  one  time  is  flooded,  and  also  to  avoid  mosquitoes.  Similar  structures  are 
used,  I  am  told,  in  Madagascar.  At  Lake  Nyassa  I  believe  there  are  village  com- 
munities living  in  the  lake,  on  artificial  islands  of  piles." 
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joiniug-  the   sea  with  the  Nile ;   the  expedition  went  by  land 
to  Coptos.^ 

They  further  indicate,   as  Maspero  suggests,  that  the  ex- 
pedition of  Hatshepset  anchored  up  a  river,  and 
not  on  the  sea-shore.     Tliis,  again,  makes  Africa 
much  more  probable  than  Ai^abia. 

If  we  agree  that  Pun-t  is  really  in  Africa, 
south  of  Somali-land,  there  is  a  gi-eat  probability 
that  the  ti'adition  refen*ed  to  by  Maspero  is  a 
true  one. 

It  is  also  to  be  pointed  out  that  there  is  no 
trace  of  the  southern  star  temples  along  the 
various  roads  to  the  Red  Sea,  while,  on  the  other 
hand,  the  earlie.st  traces  of  northern  star  woi"sliip, 
vrLt\\  the  exception  of  Annu  or  On,  occur  along 
one  or  other  of  them.  There  is  distinct  evidence 
that  Osii'is,  Horus,  Hathor,  Chnemu,  Amen-R<i, 
and  Khons,  are  worships  coming  from  the  south. 
With  regard  to  Horus,  it  is  necessary  to  discriminate,  since 
there  were  two  distinct  gods — Horus  in  Northern  and  HoruB 
in  Southern  Egypt,  and  Horus  of  the  south  was  the  elder  of 
the  two. 

The  Hawk-god  of  Edfii,  Harhouditi,  the  southern  Hoitls, 
had  for  servants  a  nimiber  of  individuals  called  Masniu  or 
Masnitiu=blacksmiths.  The  Hawk-god  of  the  Delta,  the 
northern  Horus,  Harsiisit,  had  for  his  entourage  the  Shesu 
Horn. 

Now  Maspero  has  recently  pointed  out  -  that  the  southern 
Horus  may  have  been  imported,  not  from  Arabia  Felix  or 
Somali-land,  but  from  Central  Africa  I  and  in  a  most  interestinir 
paper  has  called  attention  to  some  customs  still  extant  among 

1  Rawlinson,  ii.,  p.  131.  -  " L'Anthropologie,"  1891,  Xo.  4. 
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the    castes    of    blacksmiths    in ,  Central    Africa,    which    liave 
suggested  to  him  that  the  followers  of  the  Edfu  Horns  may 
have  come  from  that  province. 
He  writes : — 

"  C'est  du  sud  de  I'Egypte  que  les  forgerons  sont  remoiit^s  vers  le  nord  ;  leuv 
siege  priinitif  etait  le  sud  de  I'Egypte,  la  partie  du  pays  qui  a  le  plus  des  rai)ports 
avec  les  regions  centi-ales  de  I'Afrique  et  leurs  habitaiits." 

Then,  after  stating  the  present  conditions  of  these  workers 
in  Equatorial  Africa,  where  they  enjoy  a  high  distinction,  he 
concludes : — 

"  Je  pense  qu'oii  peut  se  representer  I'Horus  d'Edfou  comme  etant  au  debut, 
dans  I'une  de  ses  formes,  le  chef  et  le  dieu  d'une  tribu  d'ouvriers  travaillant  le 
metal,  ou  plut6t  travaillant  le  fer.  On  ne  sauraifc  en  effet  se  dissimuler  qu'il  y 
a  une  affinite  r«^elle  entre  le  fer  et  la  personne  d'Horus  en  certains  mythes. 
Horus  est  la  face  celeste  (hoi'ou),  le  ciel,  le  tirmament,  et  ce  firmament  est  de 
toute  antiquite,  un  toit  de  fer,  si  bien  que  le  fer  en  prit  le  nom  de  ba-ni-pit, 
metal  du  ciel,  metal  dont  est  forme  le  ciel  :  Horus  I'aine,  Horus  d'Edfou,  est 
done  en  realite  un  dieu  defer.  II  est,  de  plus,  muni  de  la  pique  ou  de  la  javeline 
a  point  de  fer,  et  les  dieux  qui  lui  sont  apparent^s,  Anhoui'i,  Shou,  sont  de 
piquiers  comme  lui,  au  contraire  des  dieux  du  nord  de  I'Egypte^  Ea,  Phtah,  etc., 
qui  n'ont  pas  d'armes  a  I'ordinaire.  La  legende  d'Harhouditi  conquerant 
I'Egypte  avec  les  masniou  sei'ait-elle  done  I'eclio  lointain  d'un  fait  qui  se  serait 
pass4  au  temps  anteiieurs  a  I'histoire  1  Quelque  chose  comme  I'arrivt^e  des 
Espagnols  au  milieu  des  populations  du  Nouveau  Monde,  lirruption  en  Egypte 
de  tribus  connaissant  et  employant  le  fer,  ayant  parmi  elles  une  caste  de  forgerons 
et  apportant  le  culte  d'un  dieu  belliqueux  qui  aiirait  ete  un  Horus  ou  se  serait 
confondu  avec  I'Horus  des  premiers  Egyptiens  pour  former  Harhouditi.  Ces 
tribus  auraient  ete  necessairement  d'origine  Africaine,  et  auraient  apporte  de 
nouveaux  elements  Africains  a  ceux  que  renfermait  deja  la  civilisation  du  bas 
Nil.  Les  forgerons  auraient  perdu  peu  a  peu  leui's  privileges  pour  se  fondre  au 
reste  de  la  population  :  a  Edfou  seulement  et  dans  les  villes  ou  Ton  pratiquait  le 
culte  de  I'Horus  d'Edfou,  ils  auraient  conserve  un  caractere  sacre  et  se  seraient 
ti'ansformt^s  en  un  sorte  de  domesticite  religieuse,  les  masniou  du  my  the  d'Horus^ 
compagnons  et  serviteurs  du  dieu  guerrier." 

If  we  are  to  accept  Maspero's  suggestion  that  the  elder 
Horus  really  came  from  Central  Africa,  traces  of  the  cult  of 
Ids  followers  should  be  found  high  up  the  river. 
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But  .<ueli  a  search  is  now  denied  us,  while  in  the  time  of 
Thothmes  III.  it  is  supposed  that  the  south  frontier  KaH  of  the 
inscriptions  is  probably  connected  with  Koloe  in  4°  15'  X.  lat. 
according^  to  Ptolemy.^ 

As  a  matter  of  fact,  there  is  distinct  e\ddence  of  the  cult 
of  the  southern  stars  coming  do^^T^i  the  river  in  the  region 
we  can  get  at ;  a  Centauri,  e.g.,  seems  to  have  been  observed 
at  Gebel  Barkal  before  Thebes — Sinus  is  too  modem  to  be 
considered — and  above  all  there  is  the  remarkable  seiies  of 
temples,  apparently  oi-iented  to  Canopus  before  6000  B.C., 
which  come  down  no  lower  than  Edfii. 

The  genei"al  statement  is,  then,  that  there  were  two  distinct 
groups  of  stellar  temples,  probably  built  by  different  races,  or  at 
all  events  by  peoples  ha^dng  ver}-  different  astronomical  methods. 

It  is  well  to  inquire  here  whether  the  dates  of  the  various 
temples  as  determined  by  the  methods  dwelt  on  in  previous 
chapters  can  throw  any  light  upon  the  inquiiy.  Here  I  must 
re-state  that  in  almost  every  case  the  date  of  foundation  so 
determined  precedes  the  generally-received  date,  which  in- 
variably has  reference  to  a  stone  building,  while  in  all 
probabiHty  the  first  structure  was  a  brick  shiine  merely.  In 
support  of  this  ^dew  I  may  state  that  the  looking  after  ruined 
.shiines  was  recognised  as  one  of  the  duties  of  kingship. 

"  I  have  caused  monumeut.s  to  be  raised  to  the  gods ;  I  have  embellished 
their  sanctuaries  that  they  may  last  to  posterity;  I  have  kept  up  their  temples; 
I  have  restored  again  what  was  fallen  down,  and  have  takeii  care  of  that  which 
was  erected  in  former  times."  - 

Not  only  did  Thothmes  III.  find  the  original  temple  of 
Amen-Ra  built  in  brick,  but  he  found  the  temple  at  Semneh 
in  brick  also,  and  he  rebuilt  it  in  memory  of  Usei-tsen  III.^ 

1  Brugsch,  "Egypt,"  p.  18-1. 

-  Inscription  of  Thothmes  III.,  translated  by  Brugsch,  "Egj'pt,"  p.  188. 

^  Brugsch,  "  Egypt,"  p.  1S4. 
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In  the  following  table  I  bring  together  the  foundation  dates 
I  have  found  most  probable,  bearing  the  above  and  many  other 
considerations  in  mind.  The  dates  are,  of  course,  only  pro- 
visional, since  local  data  are  in  many  cases  wanting.  Where 
no  information  is  forthcoming  as  to  the  height  of  the  horizon 
visible  along  the  temple  axis,  I  have  assumed  hills  1°  high, 
and  used  the  dates  printed  in  heavy  type  in  Chapter  XXX. 

Table  of  Temples  Built  to  N.  and  S.  Stars. 


Northern  Stars. 

<; 

outhern  stars. 

Years  B.C. 

S 

B 

"C 

lieruarks. 

e 

8 

i 

5 

t» 

DQ 

1 

1 

C3 

1  '  i 

S 

i 

s 

?• 

6 

00 

S    t    « 

1 

s 

[6400] 

1,2, 
3,4, 

12            3             4 

?  Edfu,  Phihc,  Amada,  Semneh. 

5400 

5300 

1 
2 

' 

1.  Memphis. 

2.  Annu. 

5200 

1 

1.  Annu. 

5100 

5000 

1 

4900 

4800 

1 

; 

1.  Denderah. 

4700 

4  GOO 

1 

t            ! 

1.  Redesieh. 

4500 

4400 

1 

4300 

4200 

1 

2 

■ 

1,  2.  Denderah  (temple  built  when 
both  stars  had  an  equal  ampli- 
tude). 

4100 

4000 

3900 

3800 

3700 

j 

1 
2 

1.  Barkal  (E). 

2.  Kurnah  (Seti  I.). 

' 

3 

3.  Memnonia  (Western  Temple). 

3600 

i 

1 

i     1.  Kiirnah  (Palace). 

2 

•     2.  Barkal  (B). 

3500 

2 
3 

\.  Karnak  (Z  and  X) 
2.  Dakkeh. 
1     3.  Denderah. 

3400 

1 

1.  Karnak  (V). 

3300 
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Xortliern  Stars.  Southern  Stars. 


Year*  RC.        %    \ 


I 


32W 
31<X» 
3000 

2900 

2800 

270t» 
260<' 
2500 

2400 


2300 
2200 
2100 

2000 
1900 
1800 
170O 

1600 
1500 
1400 
1300 
1200 

1100 

1000 

900 

800 


700 


Abu  Simbel  (Hathor  Temple). 

Kamak  (Y). 
Karnak  (Temple  O)  Gr. 
Der  elOIedinet  (Gr.). 
Kamak  X\ 

Wady  Haifa  (Thothmes  II.). 
Barkal    L  . 

Wady  Haifa  (Thothmes  III.). 
Sabooa. 
Der  el-Bahari. 
Wady  E.  Sofra. 
Memnonia  (Rameses  II. ) 
(Mean  of  Fr.  and  Gr.). 
Kamak  (W). 
Kamak  (J). 
Medinet  Habu  (JJ). 
Kom  Ombo  (Little  Temple). 
Petit  TempleduSud  (Memnonia). 
Barkal;.!  and  H). 
Anna  (Restoration). 


1.  Kamak  (B). 

2.  Semneh. 
1.  Dosche. 

1.  Tell  el-Amarna. 
1.  Karnak  (D)  Gr. 

1.  Kamak  (G). 

2.  Karnak  (Seti  II.). 


1.  Xag-a  (Temple  g),  Gr. 
1.  Xaofa  (Temple  f). 

1.  Karnak.  (A.M.C). 

2.  Medinet  Habii  ^Palace  K  K), 

1.  Kamak  (Khons). 

1.  Philae  (Ethiopian  Temple). 

2.  Medinet      Habix      (Ediiopian 

Temple) . 
1.  Denderah  (Isis  Temple). 


Gr.  =  German  values  of  Orientation. 
Fr.  =  French 
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The  following  general  conclusions  may  be  drawn  from 
the  table  : — 

I.  At  the  earlier  periods  there  are  well-marked  epochs  of 
temple-building  revealed  by  the  table. 

II.  If  we  can  accept  the  possible  Canopus  temples  referred 
to  in  Chapter  XXX.,  the  oldest  foundations  in  Egypt  yet 
traced  are  to  southern  stars.  They  arc  limited  to  Uj^jier 
Egypt,  and  date  from  before  6000  B.C. 

III.  The  temples  to  the  north  stars,  a  Ursae  Majoris, 
7  Draconis,  and  Capella  (Set  and  Ptah),  begin  in  the  Delta 
and  about  1000  years  later.  The  series  is  then  broken  till 
about  3500  B.C. 

IV.  The  south  star  temj^les  to  Phact  at  the  summer  sol- 
stice, and  a  Centauri  at  the  autumnal  equinox,  begin  about 
3700  B.C. 

Y.  7  Draconis  replaces  a  Ursse  Majoris  at  Denderah ; 
north-star  temples  are  for  the  first  time  erected  in  the  south 
at  Karnak  and  Dakkeh  in  3500  B.C. 

VI.  For  the  first  time  about  3200  B.C.,  north-  and  south- 
star  temples  are  built  simultaneously. 

VII.  After  this  the  building  activity  is  chiefly  limited  to' 
temples  to  southern  stars. 

If  we  take  Bi-ugsch's  dates,  we  find  that  the  foundations  of 
the  greatest  number  of  temples  were  laid  about  the  time  of 
Seneferu,  Pepi,  and  the  twelfth  dynasty.  The  more  modern 
kings  founded  few  temples — their  functions  Avere  those  of 
expanding,  restoring,  and  annexing.  Even  Thothmes  III. 
seems  to  have  laid  no  new  foundations  except  perhaps  that 
of  the  Ptah  temple  at  Karnak,  and  that  is  doubtful. 

The  wonderful  Hall  of  Columns  called  Khu-mennu  (Splendid 
Memorial),  in  the  temple  of  Amen-Ra,  was  dedicated  by 
Thothmes  III.  not  only  to  Amen-Ra,  but  to  his  ancestors.    -It 
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is  important  to  see  who  these  were  iu  the  present  connection. 
I  give  them  with  approximate  dates/ 

Senef eru,  fourth  dynasty 

Assa,  fifth  dynasty 

Pepi,  sixth  dynasty 

The  Anfef s,  eleventh  dynasty  ... 

The    most    famous    sovereigns    of    the 

twelfth  dynasty 
Thirty  princes  of  the  thirteenth  dynasty     2233 


rugsch. 

ilariette 

B.C. 

B.C. 

3766 

. .       4235 

3366 

..     3951 

3233 

..     3703 

2500 

..     3064 

2433- 

-2300 

..     2851 

2233 

(?) 

PLAX   OP   THE   PYRAMIDS    AT    XURI. 


It  is  interesting  to  note  that  in  this  list  the  builders  of 
the  great  pyramids  at  Gizeh,  and  all  the  kings  who  in  the 
last  chapter  were  suggested  as  being  given  to  equinoctial 
worship,  are  j^assed  over  without  notice.       It    would    appear, 

1  Brugsch,    "  Egypt,"   p.    180. 
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then,  that  the  ancestors  named  were  of  southern  origin, 
precursors  of  Thothmes  in  cult  as  well  as  in  time. 

Of  these  ancestors,  the  first — if  Brugsch's  dates  can  be 
taken,  which,  I  think,  is  doubtful — limited  himself  to  southern 
temples ;  the  majorit}'  of  temples  built  near  Pepi's  time  were 
oriented  to  the  south.      The  twelfth  dynasty  was  more  catholic. 

The  more  we  inquire,  the  more  interesting  does  this 
inquiry  into  the  north-star  temples  as  opposed  to  the  south- 
star  temples  become.  These  considerations  are  not  limited 
to  the  temj^les — they  apply  also  to  pyramids.  At  Gizeh  we 
find  both  temples  and  pyramids  oriented  east  and  west. 
At  Gebel  Barkal,  Nuri,  and  Meroe,  in  Upper  Eg^^pt,  we 
find  both  temples  and  pyramids  facing  south-east,  and  at  the 
first  of  these  places,  where  both  exist  together,  we  find  well- 
marked  groups  of  pyramids  connected  by  their  orientations 
with  each  temple.  I  can,  however,  find  no  information  as  to 
the  probable  dates  of  these  pyramids ;  in  the  absence  of 
facts,  it  seems  fair  to  assume  that  they  follow  the  dates  of 
the  temples  which  agree  in  orientation. 

In  the  following  tables  I  give  the  values  for  Nuri,  Meroe, 
and  Gebel  Barkal ;  a  west  variation  of  8^°  has  been  assumed. 


Cult. 


NURI.^ 


Magnetic 
Azimuth. 


A.stronomical 
Amplitude. 


Decl. 


- 

-f 

Q 

Pyramids  10 

.11, 

12 

N. 

136  E. 

371  S.  of  E. 

S. 

35i 

Pyramids  1, 

4 

N. 

1371  E. 

38f 

S.  of  E. 

s. 

36^ 

Pyramids  12 

,  u, 

15 

N. 

139  E. 

40  J 

S.  of  E. 

s. 

38 

Pyramids  2, 

3,  1( 

;,  17 

K 

usa  E. 

47 

S.  of  E. 

s. 

43t 

Pyramids  5, 

6,7, 

8,  9 

N. 

146^,  E. 

48 

S.of  E. 

s. 

44| 

'  For  plans,  see  Leiwiiis,  vol.  ii.,  p.  130. 
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MEROt:.^ 

Colt 

Magnetic 
Azimutli. 

Astronomical 
Amplitude. 

Decl. 

Pyramid  16  ... 
Pyramid  20   ... 

... 

N. 

102  E. 

103  K 

3A  S.  of  R 
U  S.  of  R 

s. 
s. 

Temple  near  Watercourse 
Pyramid   15  ... 
Pyramids  14,  37 

X. 

112  E. 

112  E. 

113  E. 

13i  S.  of  E. 
131  S.  of  E. 
Ui  S.  of  E. 

s. 
s. 
s. 

12f 
12f 
13| 

Pyramid  10  ... 
Pyramid  39  ... 

N. 
N. 

116  K 
118  E. 

174  S.  of  R 

19i  S.  of  E. 

s. 
s. 

16| 
18f 

Pyramid  19  ... 

X. 

83  E. 

IH  X.  of  R 

X. 

U\ 

Gebel 

Barkat,. 

2 

Cult, 

N. 

Magnetic 
Azimuth. 

Astronomical 
Amplitude. 

Dt:Cl. 

Temple  E 
Pyramid  18    ... 

132  E. 
132|E. 

331  s.  of  R 
34"  S.  of  R 

s. 
s. 

0 

3U 
32 

Temple  L 
Pyramids  9,  13 
Pyramid  11    ... 
Pyramids  1,  2 

N. 
N, 
X. 
X. 

136^  E. 
136'e. 

140  E. 

141  E. 

38    S.  of  E. 
37i  S.  of  E. 
4US.  of  E. 
40l  S.  of  E. 

s. 
s. 
s. 
s. 

354 
35J 
39 
39f 

Temples  J  and  H 
P>Tamid  20   ... 
Pyramids  2,  15,  16, 

17 

N. 
N. 
X. 

146  E. 

146  E. 

147  R 

47i  S.  of  E. 
471  S.  of  E. 
48i  S.  of  R 

s. 
s. 
s. 

4H 
45i 

Temple  B 

Pyramids  5,  6,  7,  8, 
Pyramid  19    ... 

10 

X. 

N. 
N. 

152  R 

153  R 
156  E. 

53i  S.  of  R 
54J  S.  of  E. 
571  8.  of  E. 

s. 

s. 
s. 

49f 

50i 
53" 

'  For  plans,  see  Lepsius,  vol.  ii.,  pp.  133  and  134. 
-  For  plans,  see  Lepsius,  vol.  ii.,  pp.  125  and  127. 
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It  seems  quite  justifiable  from  the  above  facts  to  conclude 
that  the  pyramids  and  temples  oriented  S.E.  and,  as  I  hold, 
to  a  Centauri  when  it  heralded  the  autumnal  equinox,  were 
not  built  by  people  having  the  same  astronomical  ideas, 
worships,  and  mythology  as  those  who  built  at  Gizeh  due  E. 
and  W.,  and  marked  the  autumnal  equinox  by  the  heliacal 
rising  of  Antares.^      The  only  thing  in  common  was  noting 


■5^.  ^1   >.;      ^ 
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an  equinox,  and  so  far  as  this  goes  we  may  infer  that  neither 
people  dwelt  originally  in  the  Nile  Valley,  but  came  by 
devious  ways  from  a  country  or  countries  where  the  equinoxes 
had  been  made  out. 

1  There  is  a  point  of  great  interest  liere.  It  voukl  seem  from  Captain  Lyons'  examination 
of  the  temples  at  Wady  Haifa,  which  I  make  out  to  have  heen  oriented  to  a  Centauri,  that 
when  the  two  races  were  amalgamated  in  later  times,  hoth  the  stars  to  which  I  have  referred 
as  heralding  the  equinox  were  personified  by  the  same  goddess,  Serk-t. 


CHAPTER   XXXIV. 

THE  ORIGIN'  OF  EGYPTIAN  ASTRONOMY— THE   NORTHERN 

SCHOOLS. 

So  far  we  have  dealt  with  the  dawn  of  astronomy  in  Egypt. 
We  have  found  that  from  the  earhest  times  there  were  astro- 
nomical observations  canied  on,  and  that  practically  there  were 
three  schools  of  thought.  To  all  three  schools  sun-worship  was 
common,  but  we  may  clearly  separate  them  by  the  associated 
star-worsliip.  We  have  found  Avorshippers  of  northern  stars, 
ea^t  and  west  stars,  and  southern  stars. 

The  northern  star-worshippei"V»  we  may  associate  with 
Annu,  the  east  and  west  star  cult  with  the  pjTamid  fields  at 
Gizeh,  and  the  southern  star^worsliippers  with  Upper  Egyjjt. 

What  we  have  to  do  in  the  present  chapter  is  to  see  whether 
the  orientation  of  the  structm-es  helps  us  with  any  suggestions 
touching  the  question  whether  we  have  to  stop  at  the  places 
named  and  acknowledge  I^gypt  to  be  the  true  cradle  of  astro- 
nomical science ;  or  whether  the  facts  we  have  considered  compel 
us  to  go  a  stage  fui-ther  back,  and  to  recognise  that  the  true 
origin  was  elsewhere ;  that,  in  short,  astronomy,  instead  of 
taking  its  rise  in  Egypt,  was  simply  imported  thither. 

It  would  appear  from  the  recent  work  of  the  students  of  the 
lang-uages  of  Babylonia  and  Assyria  that  in  these  countries, 
if  anywhere,  there  might  have  been  civilisations  more  ancient 
than   the  Egyptian,  which  have  already  been  glimpsed. 

But  before  I  g-o  further  somethino:  must  be  said  about 
Babylonia  itself,  for  the  reason  that  it  also  was  the  meeting- 
ground  of  at  least  two  different  schools  of  astronomical  thought. 
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The  facts  connected  Avitli  this  subject  are  still  to  a  certain 
extent  involved  in  obscurity,  which  is  little  to  be  wondered  at 
when  we  think  how  recently  any  knowledge  has  been  available 
to  throw  light  upon  the  past  of  these  regions.  I  need,  how- 
ever, only  briefly  refer  to  them,  and  for  this  purpose  shall  use 
the  two  most  recently  published  books  dealing  with  the  ques- 
tion which  at  present  concerns  us.  I  refer  to  Prof.  Sayce's 
''Hibbert  Lectures"  and  Prof.  Jensen's  '' Kosmologie  der 
Babylonier."  ' 

But  what  period  are  we  to  take? 

It  follows  from  the  investigation  into  the  orientation  of 
Egyptian  temples  that  the  stars  a  Ursse  Majoris,  Capella, 
Antares,  Phact,  and  a  Centauri  were  carefully  observed,  some 
of  them  as  early  as  5000  B.C.,  the  others  between  4000  and 
3000  B.C.  I  have  also  shown  that  it  is  possible  that  at  Edfu 
and  Philse  the  star  Canopus  may  have  been  observed  as  early  as 
6400  B.C.  Further,  that  the  constellations  of  the  Thigh  (Ursa 
Major),  the  Hippopotamus  (Draco),  the  Bull,  and  the  Scorpion 
had  been  established  in  pyramid  times. 

It  becomes  important,  therefore,  if  we  recognise  this  as  the 
dawn  of  astronomy  in  Egypt,  to  see  if  any  information  is 
extant  giving  us  information  concerning  Babylonia,  so  that  we 
may  be  able  to  compare  the  observations  made  in  the  two 
regions,  not  only  with  a  view  of  tracing  the  relative  times  at 
which  they  were  made,  but  to  gather  from  these  any  conclusions 
that,  may  be  suggested  in  the  course  of  the  inquiry. 

The  inquiry  must  be  limited  to  certain  detailed  points ; 
we  know  quite  well  already,  as  I  have  stated  Ijefore,  that 
the  omen  tablets,  which  mention  a  king  called  S  argon 
(probably  Sargon  I.  of  Agade),  who  reigned  in  Babylon 
about  3700  B.C.,  prove  unquestionably  that  astronomy  had 
been    cultivated   for  thousands  of  years  before  the    Christian 
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Era.^  But  to  iu.stitute  a  comparison  we  must  leave  the 
general  and  come  to  the  particular.  I  will  begin  with 
the  northern  constellations,  as  it  follows  from  my  researches 
that  very  early  at  Annu  and  Denderah  temples  were  erected 
for  their  worsliip — the  worship  of  Anubis  or  Set,  as  I  have 
shown  before ;    that  is,  of  a  Ursse  Majoiis  and  7  Draconis. 

The  Annu  School.     The  Worship  of  Set. 

xVccording  to  Maspero,  Set  formed  one  of  the  divine 
dynasties  at  x\nnu,  and  the  northern  stars  seem  to  have  been 
worshipped  there.  I  suppose  there  is  now  no  question  among 
Egyptologists  that  the  gods  Set,  Sit,  Typhon,  Bes,  Sutekh,  are 
identical.  To  this  list  possibly  Ombo  and  Xubi  should  be 
added.-  It  is  also  equally  well  known  that  Sutekh  was  a 
god  of  the  Canaanites,^  and  Bes  is  identified  vnAh.  Set  in  the 
Book  of  the  Dead.^ 

It  is  also  stated  by  Maspero  that  at  Memphis^  (time  not 
given)  there  were  temples  dedicated  to  "  Sutekh"  and  "  Baal." 
In  the  chapter  on  the  cii'cumpolar  stars  I  have  suggested  that 
they  were  taken  as  t}pifying  the  powers  of  darkness  and  of  the 
lower  world,  and  I  believe  it  is  conceded  bv  Egvptologists  that 
Anubis  in  jackal  form  was  either  contemporaneous  ^ith  or  pre- 
ceded Osiris  in  this  capacity. 

In  the  exact  centre  of  the  circular  zodiac  of  Denderah  we 
find  the  jackal  located  at  the  pole  of  the  equator  ;  it  ob\dously 
represents  the  })resent  Little  Bear. 

1  Besides  the  book  on  omens  we  huve  "  The  observations  of  Bel,"  or  "  Hlumination  of  Bel" 
(Mul-lil),  seventy-two  books  dealing  with  conjunctions  of  Siin  and  Moon,  phases  (r)  of  Venus, 
and  appearance  of  comets.  (Sayce,  "  Hibbert  Lectures,"  p.  29.)  The  complete  matei-ials  for 
the  study  of  Babylonian  and  Assyrian  astronomy  cannot  be  available  until  the  catalogue  of 
the  Kouyunjik  Collection,  now  in  course  of  publication  by  the  British  Museum,  is  finished. 

-  Rawlinson,  vol.  i.,  p.  316. 

'  ilaspero,  "  Histoire  Ancienne,"  p.  165. 

*  Pierret,  "Le  Pantheon  figyptien,'"  p.  48.  I  have  before  referred  to  a  doubt  on  this 
point. 

*  Maspero,  op.  cit.,  p.  3-57. 
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Now,  do  we  get  any  Babylonian  connection  so  far  as  we 
have  gone? 

We  learn,  to  begin  with,  from  Pierret^  that  tlie  hippo- 
potamus, the  emblem  of  Set  and  Typhon,  was  the  hieroglyph 
of  the  Babylonian  god  "Baal." 

Do  we  get  the  jackal  constellation  in  Bal)y Ionian  astro- 
nomy? Of  this  there  is  no  question,  and  in  early  times. 
Jensen  refers^  to  the  various  readings  "jackal"  and 
"  leopard,"  and  states  that  it  is  only  doubtful  whether  by 
this  figure  the  r/od  Anu  or  the  pole  of  the  ecliptic  Anu  is 
meant.  Either  will  certainly  serve  our  present  purpose,  and 
a  leopard  in  Babylonia  might  as  easily  symbolise  the  night 
as  a  jackal  in  Northern  Egypt. 

There  seems  little  doubt  that  the  jackal,  leopard,  hyaena, 
black  pig  (wild  boar),  and  hippopotamus  were  chosen  as  the 
representatives  of  the  god  of  evil  and  darkness  (associated 
with  the  circumjjolar  constellations),  on  account  of  their 
ravages  on  flocks  and  herds  and  crops.  If  this  be  agreed, 
nothing  is  more  proper  than  that  the  jackal  should  be  associated 
with  North  Egypt,  the  hippopotamus  ^\dth  South  Egypt,  and 
the  wild  boar  with  a  latitude  to  the  north  of  Egypt  (and 
perhaps  of  Nineveh)  altogether.  The  representative  of  the 
god  of  darkness,  then,  depended  upon  tlie  latitude.  In  this 
connection  I  may  state  that  Drs.  Sclater  and  Salvin  have 
quite  recently  referred  me  to  an  interesting  paj^er  by  the 
late  Mr.  Tomes  ^  on  the  habit  of  the  liippo})()tamus  when 
it  comes  out  of  the  water  to  exude  a  blood-coloured  fluid 
from  special  pores  in  its  skin.  This  explains  at  once  why 
T}'i:)hon    took   the    fonii    of    a    red   ldi)popotamus,    and    why 

^  "Le  Pantheon  ^gyjitien,"  p.  4. 

^  "  Kosmologie  dor  B:ibj-lonicr, "  p.  147. 

3  '•Proc.  Zool.  Soc,"  1850,  p.  160.     ■ 
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Mr.  Irving,  on  the  modern  .stage,  couples  Mephistopheles,  the 
modern  de^41,  with  red  lire. 

I  know  not  whetlier  the  similarity  in  the  words  Anu,  Annu 
and  An  results  merely  from  a  coincidence,  but  it  is  certainly 
singular  that  the  most  ancient  temples  in  Loj^'er  Egypt 
(Heliopolis  and  Denderah)  should  be  called  Annu  or  An^  if 
there  be  no  connection  with  the  Babylonian  god  Anu. 

With  regard  to  Anubis,  it  is  quite  certain  that  tlie  seven 
stars  in  Ursa  Minor  make  a  very  good  jackal  with  pendent  tail, 
as  generally  represented  by  the  Egyptians  {see  page  276),  and 
that  they  foi-m  the  nearest  compact  constellation  to  the  pole 
of  the  ecliptic. 

The  worship  of  Anubis  as  god  of  the  dead,  or  the  night 
god,  whetlier  associated  with  the  Babylonian  Anu  or  not,  was 
supreme  till  the  time  of  Men-Kau-Ra,  the  builder  of  the  third 
pyramid  of  Gizeh"  (3633  B.C.,  Brugsch ;  4100  B.C.,  Mariette). 
Osiris  is  not  mentioned.  The  coffin-lid  of  this  king  with  the 
prayer  to  Osiris  "  marks  a  new  religious  development  in  the 
annals  of  Egypt.  The  absorption  of  the  ju.stified  soul  in 
Osiris,  the  cardinal  doctrine  of  the  Eitual  of  tlie  Dead,  makes 
its  appearance  here  for  the  first  time." 

It  seems  extremely  probable,  therefore,  that  the  worship  of 
the  circumpolar  stars  went  on  in  Babylonia  as  well  as  in  Egypt 
in  the  earliest  times  we   can  ^ei  at. 

A  very  wonderful  thing  it  is  that,  apparently  in  very  early 
times,  the  Babylonians  had  made  out  the  pole  of  the  equator 
as  contradistinguished  from  the  pole  of  the  ecliptic.  This  they 
called  Bil.  AVith  this  Jensen  finds  no  star  associated,'^  but 
600(1    B.C.   this   pole   would   be   not   far   removed   from   those 

^  Dr.  Wallis  Budge  infomis  me  that  An  was  an  old  name  of  the  sun-god. 

^  Rawlinson,  vol.  ii.,  p.  64. 

^  "  Kosmologie  der  Babylonier,"  p.    147. 
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stars  in  the  present  constellation  Draco,  out  of  wliich  I  have 
suggested  that  the  old  Egyptian  asterism  of  the  hippopotamus 
was  formed. 

Nor  was  this  all ;  movements  in  relation  to  the  ecliptic  had 
been  differentiated  from  movements  in  relation  to  the  equator. 
We  have  inscriptions  running: — 

"  The  way  in  reference  to  Ami"  that  is  the  ecliptic  with  its  pole  at  Anu, 
"  The  way  in  reference  to  Bil,^'  the  equator  with  its  pole  at  Bll. 

In  other  words,  the  daily  and  yearly  apparent  movements 
of  the  heavenly  bodies  were  clearly  distinguished,  while  we 
note  also 

Kahal  tiami,  "the  niiddle  of  the  heavens,"  defining  the  meridian. 

So  far  as  I  can  make  out,  when  Anubis  was  supreme  in 
Egypt,  the  only  sun-gods  at  Memphis  and  Annu  were  Ra 
and  Atnm.  Ptah  appears  to  have  been  a  mixed  sun-star  god, 
i.e.,  Capella  heralding  the  sun-rise  in  the  Harvest  Time. 

Now  I  learn  from  Prof,  Sayce  ^  that  in  Babylonia  Anu  and 
Bil  ranked  as  two  members  of  a  triad  from  the  commencement 
of  the  Semitic  period,  the  third  member  being  probably  a 
southern  star  symbolised  as  we  shall  see  in  the  sequel ;  it  is 
only  in  later  times  in  Babylonia  apparently  that  we  get  a  triad 
consisting  of  sun,  moon,  and  Venus,"  Venus  being  replaced  at 
Babylon  by   Sirius.^ 

To  the  two  northern  divinities  temples  were  built ;  both 
were  worshii^j^ed  in  one  tenq^le  at  Babylon,^  wliich  must  there- 
fore have  been  oriented  due  north ;  and  the  pole  of  the  equator 
(the  altitude  of  which  is  equal  to  the  latitude  of  the  place)  was 
probably  in  some  way  indicated.  Here  there  was  no  rising 
or  setting  observation,  for  Eridu,  the  most  southern  of  the 
old  Babylonian  cities,  had  about  the  same  latitude  as  Bubastis, 

>  Sayce,  "  Hibbert  Lectures,"  1887,  p.  193.  =*  Jensen,  p.  H9. 

-  Sayce,  p.  193.  ^  Sayce,  p.  439. 
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in  Egv-jjt.  The  pole  of  the  ecliptic  (Anu)  would  revolve  round 
the  pole  of  the  equator  (Bil)  always  above  the  horizon. 

So  that  since  Sutekh  =  Anu 

and  Baal  =  Bil, 

the  temple  at  Memphis  to  those  divinities  repoi-ted  by 
Maspero  (see  mite)  must  have  been  oriented  in  the  same  wav 
as  the  one  at  Babylon,  that  is  to  the  north ;  and  if  the  above 
e^-idence  be  considered  strong  enough  to  enable  us  to  associate 
the  Babylonian  Bil  ^vith  the  Egyptian  Taui-t,  we  have  not 
oidy  Ursa  Minor  but  Draco  represented  in  the  early  worship 
and  mvthology  both  of  Egypt  and  of  Babylonia. 

According  to  Prof.  Sayce^  there  is  distinct  evidence  of 
a  change  of  thought  with  regard  to  Anu  in  Babylonia — there 
certainly  were  gi*eat  changes  of  thought  in  Eg\i)t  with  regard 
to  Anubis.  Observations  of  stars  near  the  pole  of  the  ecliptic 
appear  to  have  been  utilised  before  they  were  taken  as  repre- 
senting either  the  superior  or  inferior  powers — before,  in  fact, 
the  Anubis  or  Set  stage  qm  Egypt  was  reached.  After  this 
had  been  accomplished  there  was  still  another  advance,  in 
which  Anu  assigns  places  to  sun,  moon,  and  evening  star,  and 
symbolises  the  forces  of  natm-e. 

There  is  evidence,  though  unfortunatelv  it  is  verv  meaoi-e, 
that  the  temple  worship  was  very  similar  in  the  two  coimtries. 

In  the  ceremonials  in  the  temples  the  statues  of  the  gods  in 
boats  or  arks  were  always  carried  in  procession.'  The  same 
rectangular  arrangement  of  temples  which  held  in  Egypt,  held 
also  in  Babylonia,  and  this  perhaps  may  be  the  reason  whv  Bil 
seems  so  often  to  refer  to  the  sun,  whereas  it-  was  the  name 
given  to  the  combined  worship.  Sometimes,  on  the  other 
hand,  the  worship  of  the  stars  is  distinctly  referred  to  as  taking 

1  Sayce,  "  Hibbert  Lectures,"  p.  190. 

-  Sayce,  p.  280.     There  is  a  bas-relief  in  the  British  Museum  showing  this  ceremonial. 
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place  in  a  solar  temple.  Thus  at  Marduk's  temple,  E-Sagili, 
we  are  told  that  ''  two  hours  after  nightfall  the  priest  must 
come  and  take  of  the  waters  of  the  river ;  must  enter  into 
the  presence  of  Bll,  and  putting  on  a  stole  in  the  presence 
of  Bil  must  say  this  i)rayer,"  etc.^  The  temple,  then,  will 
probably  have  been  oriented  to  the  north.  Night  prayers  in 
a  sun-temple  afford  pretty  g-ood  indications  of  a  mixed  cult. 

The-  evidence,  then,  seems  conclusive  that  by  the  time  of 
the  founding  of  the  temple  at  Annu  a  knowledge  of  the  stars 
near  the  pole  of  the  equator,  and  of  the  importance  of  observ- 
ing them,  was  common  to  N.  Egypt  and  to  the  region  X.E. 
of  it.  Whether  the  worship  of  Set  was  introduced  into  Egypt 
from  this  region,  or  whether  there  Avas  a  common  origin,  must 
for  the  present,  then,  remain  undetermined. 

The  Equinoctial  School — The  Worship  of  the  Spring-Sun. 

The  East  and  West  orientation,  as  we  have  seen,  is  chiefly 
remarkable  at  the  pyramids  of  Gizeh  and  the  associated  temples, 
but  it  is  not  confined  to  them. 

The  argument  in  favour  of  these  structures  being  the  work 
of  intruders  is  that  a  perfectly  new  astronomical  idea  conies  in, 
one  not  represented  at  Annu  and  quite  out  of  place  in  Egypt, 
mth  the  solstitial  rising  river,  as  the  autumnal  equinox  was  at 
Eridu,  with  the  river  rising  at  the  spring  equinox. 

W"e  are  justified  from  what  is  known  regarding  the  rise  of 
the  Nile  as  dominating  and  defining  the  commencement  of  the 
Egyptian  year  at  the  solstice,  in  concluding  that  other  ancient 
peoples  placed  under  like  conditions  would  act  in  the  same 
way  ;  and  if  these  conditions  were  such  that  spring  would 
mean  sowing-time  and  autumn  harvest-time,  their  year  would 
begin  at  an  equinox. 

1  Sayce,  p.  101. 
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Xow  what  the  valley  of  the  Xile  was  to  Eg-^-pt  those  of  the 
Tigris  and  the  Euphrates  were  to  the  Babylonian  empire.  Like 
the  Xile,  these  valleys  were  subject  to  annual  inundations,  and 
theii-  fertility  depended,  as  in  Eg^q^t,  upon  the  manner  in  which 
the  irrigation  was  looked  after. 

But  unHke  the  Xile,  the  commencement  of  the  inundation  of 
these  rivers  took  place  near  the  vernal  equinox  ;  hence  the  year, 
we  may  assume,  began  then,  and,  reasoning  by  analogy,  the 
worship  in  all  probability  was  equinoctial. 

A  people  entering  Egypt  from  this  region,  then,  would 
satisfy  one  condition  of  the  problem.  But  is  there  any  CA'idence 
that  this  people  built  their  solar  temples  and  temple  Avails  east 
and  west,  and  that  they  also  built  pyramids  ? 

There  is  ample  evidence  (referred  to  in  Chapter  IX.) — 
although,  alas  t  the  structures  iii  Babylonia,  being  generally  built 
in  brick  and  not  in  stone,  no  longer  remain,  as  do  those  erected 
in  Egypt.  Still,  in  spite  of  tlie  absence  of  the  possibility  of  a 
C(^mparative  study,  research  has  shown  that  in  the  whole  region 
to  the  north-east  of  Egypt  the  temenos  walls  of  temples  and  the 
walls  of  towns  run  east  and  west ;  and  though  at  present  actual 
dates  cannot  be  given,  a  high  antiquity  is  suggested  in  the 
case  of  some  of  them.  Further,  as  has  been  already  j^ointed 
out,  the  temples  which  remain  in  tliat  region  where  stone 
was  procurable,  as  at  Palmyra,  Baalbek,  Jerusalem,  all  lie  east 
and  west. 

But  more  than  this,  it  is  well  known  that  from  the  very 
earliest  times  p\Tamidal  structures,  called  ziggurats,  some  150 
feet  high,  were  erected  in  each  important  city.  These  were 
really  observatories;  they  were  p}Tamids  built  in  steps,  as  is 
clearly  shown  from  pictures  found  on  contera2:)orary  tablets; 
and  one  Avitli  seven  steps  and  of  great  antiquity,  it  is  known, 
was  restored  by  Xebuchadnezzar  II.  about  600  B.C.  at  Babylon. 
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A  careful  study  of  the  historical  references  to  the  various 
pyramids  built  in  Eg^-pt  leaves  it  beyond  doubt  that  the 
step  pyramids  are  the  oldest.  They  could,  then,  most  easily 
have  been  constructed  on  the  BabyLjnian  model,  and  in  this 
fact  we  have  an  additional  argument  for  the  intmsion  of  the 
p^Tamid  builders  into  Egypt  from  Babylonia. 

But  did  this  equinox- worshipping,  pyramid-building  race 
live  at  anything  like  the  time  requii-ed  ? 

There  is  no  doubt  now  in  the  minds  of  scholars  that  the 
evidence  is  conclusive  that  among  the  kings  of  Babylonia  were 
the  following  : — ^ 

B.C. 

Enteima  4200 

Xaram-Sin  3800 

Sargon  I.  ...  ...  ...  ...  ...  3750 

The  date  of  the  earliest  kno^\ni  pymmid  in  Eg^^jt  may 
perhaps  be  put  down  as  about  3700  B.C.  (Brugsch),  or  4200 
B.C.  (Mariette). 

Hence  it  seems  that  a  third  line  of  evidence  is  in  favoui- 
of  the  Babylonian  inti-usion.  There  was  undoubtedlv  an 
equinox-worshipping,  pyramid-building  race  existing  in  Baby- 
lonia at  the  time  the  Eg\'j)tian  pp-amids  are  supposed  to  have 
been  built. 

Another  connecting  link  is  found  in  the  statues  of 
Chephren  discovered  in  the  temple  at  the  pyramids,  and 
at  Tel-loh  (ancient  Lagash)  by  M.  de  Sarzec  in  1881.  This 
last  find  consisted  of  some  large  statues  of  diorite,  and  the> 
attitude  is  nearly  identical  ^^4th  that  of  Chephren  himself  as 
represented  in  the  statues  in  the  museum  of  Gizeli. 

This  indicates  equality  ui  the  ai-ts,  and  the  possession  of 
similar  tools,  in  Chaldsea  and  Egypt  about  the  time  in  question. 
Further  it   is    supposed   that    the    diorite   out    of   which  both 

'  Ste  "Guide  to  the  British  Museum,"   p.   71. 
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series  of  statues  were  fashioned  came  out  of  the  same  quany 
ill  Sinai.  The  characters  in  which  the  inscriptions  are  written 
are  in  what  is  termed  "line"  Babylonian — i.e.,  they  resemble 
pictures  more  than  cuneiform  characters ;  and  the  standard  of 
measurement  marked  upon  the  plan  of  the  city,  which  one 
of  the  figures  of  Tel-loh  holds  upon  his  knees,  is  the  same  as 
the  standard  of  measurement  of  the  Egyptian  pyramid  builders 
— the  cubit  of  20'63,  not  the  Assyro-Babylonian  cubit  of  21 '6.^ 

Now,  although  with  regard  to  the  cult  of  the  northern  stars 
it  was  impossible  to  decide  whether  the  Egyptian  school  of 
astronomers  came  from  Babylonia  or  from  a  source  common  to 
both  countries,  it  is  clear  that  with  regard  to  the  equinoctial 
cult  we  are  limited  absolutely  to  Babylonia  as  the  special 
source.  The  coincidence  in  time  of  the  same  kind  of  buildings 
and  the  same  art  in  the  two  countries  puts  a  •common  origin 
out  of  the  question. 

To  sum  up,  then,  so  far  as  we  have  gone,  both  the  north-star 
worship  and  the  equinoctial  worship  were  imported  into  Egypt. 


1  Sayce,  Hibbert  Lectures,  p.  33.     Flinders  Petrie,  Katnre,  Aug.  9,  1883,  p.  341. 


CHAPTER     XXXV. 

THE    ORIGIN    OF    EGYPTIAN    ASTRONOMY    (CONTINTJED)— THE 

THEBES    SCHOOL. 

The  next  question  which  arises  now  that  we  have  considered 
the  facts  relating  to  the  astronomy  of  Northern  Egypt  is  one 
connected  ^Wth  the  cuhs  which  we  have  proved  to  come  do^^l 
the  Nile.     AVere  they  indigenous  or  imported  ? 

Ahhough  I  have  put  it  forward  ^^ith  all  reserve,  there  is 
e^4dence  wliich  suggests  that  the  temples  so  far  traced  sacred 
to  the  southern  cult  are  of  earlier  foundation  than  those  to  the 
north  ;  and  they  are  associated  with  Edf  u  and  Philse,  which  are 
kno^NHi  to  be  of  high  antiquity.  This  is  one  point  of  difference. 
Another  is  that  the  almost  entire  absence  of  Set  temples  and 
east  and  west  pyramids  up  the  river  indicates  that,  so  far 
as  these  structures  go,  we  lack  the  links  which  astronomically 
and  mythologically  connect  the  Delta  with  Babylonia  either 
directly  or  by  common  origin. 

From  Prof.  Sayce  it  is  to  be  gathered  that  the  most  ancient 
people  yet  glimpsed  there  inhabited  the  region  at  the  head 
of  tlie  Persian  Gulf,  one  of  the  cliief  cities  being  Eridu,  now 
represented  by  the  mounds  of  Abu  Shahren  on  the  eastern 
bank  of  the  Euphrates.  It  was  founded  as  a  maritime  city, 
but  is  now  far  inland,  o^vdng  to  the  formation  of  the  delta,  the 
alluvium  of  which  at  the  present  time  advances  about  sixty- 
six  feet  a  year.^  This  alone  is  an  argmnent  in  favour  of 
its  high  antiquity. 

Along  with  the  cultm-e  of  Eridu  went  the  worship  of  the 

^  Sayce,  op.  cit.,  p.  135. 
Y   2 
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god  of  Eridu,  the  primal  god  of  Babylonia,  Ea,  la,  or  Oannes, 
symbolised  as  a  goat-fish,  and  connected  in  some  way  with  the 
sun  when  in  Caj^ricornus. 

This,  Jensen,  by  his  wonderful  analysis  (would  that  I  could 
completely  follow  it  in  its  marvellous  philological  twistings, 
pages  73-81)  puts  beyond  question;  and  he  clinches  the  argu- 
ment by  showing  that  our  "tropic  of  Capricorn"  of  to-day — 
the  goat  still  represented  on  our  globes  of  to-day  with  a  fish's 
tail! — was  called  by  the  Babylonians  "the  path  followed  by 
la "   or  in  relation  to   la. 

This  la  was  such  a  great  god  that  to  him  was  assigned 
the  functions  of  Maker  of  Men;  he  was  also  a  great  potter 
and  art  workman  (p.  293),  a  point  I  shall  return  to  presently. 
He  eventually  formed  a  triad  with  Anu  and  Bll,  that  is,  the 
poles  of  the  heavens  and  the  equator.^ 

The   God  of  Eridu. 

Let  us  assume  that  the  earliest  sun-god  traced  at  Eridu  was 
the  sun-god  of  those  early  argonauts  who  founded  the  colony. 

We  are  told  that  this  god  was  the  son  of  la,  and  that 
his  name  was  Tammuz ;  he  was  in  some  way  associated  mtli 
Asari  (?  Osiris)  (Sayce,  ^.  144),  who,  according  to  Jensen, 
represented  the  Earth  (p.  195);  of  the  Moon  we  apparently 
hear  nothing. 

This  Tammuz  (Dumuzi),  we  find,  ultimately  became  "the 
Nergal  of  Southern  Chaldsea,  the  sun-god  of  winter  and 
night,  who  rules,  like  Rhadamanthos,  in  the  lower  world" 
(8ayce,  p.  245),  and  as  lord  of  Hades  he  was  made  son  of  ^lul- 
lil  (Sayce,  p.  197). 

1  One  gets  the  idea,  from  reading  Professor  Sayce's  work,  that  there  might  have 
been  in  the  eai'liest  times  a  north-star-worshipping  race  up  the  valley  before  fa  and 
Sun  and  Moon  worship  were  established  at  Eridu ;  and  that  the  addition  of  la  to  the 
Hll-Anu-worship  to  make  one  triad,  and  the  addition  of  Bil  to  the  la-Asari-worship 
to  make  another,  were  both  compromises.     See  Sayce,  pp.  32(5,  347,  400. 
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This  was  at  first.     But  what  do  we  find  aftei'wards? 

Nergal  is  changed  into  the  Midsummer  Sun  I  (Jensen,  p. 
484).  And  finally  he  is  changed  into  the  Spring  Sun  Marduk 
at  Babylon  (Sayce,  p.  144)^  where  he  is  recognised  as  the  son 
of  la  and  Duazag,  that  is  the  Eastern  Mountain  (Jensen,  p.  237). 

Now,  however  difficult  it  mav  be  to  follow  these  chang-es 
from  the  religious  point  of  view,  from  the  astronomical  side 
they  are  not  only  easily  explained,  but  might  have  been  pre- 
dicted, pro^-ided  one  hypothesis  be  pemiitted,  namely,  that 
the  colony  who  founded  Ei-idu  were  originally  inhabitants  of 
some  country  where  the  chief  agricultural  operations  were 
carried  on  about  the  time  of  the  Autumnal  Equinox  in  the 
northern  hemisphere. - 

1  Prof.  Sayce  has  been  good  enough  to  inform  me  that  he  is  of  opinion  that  Marduk  or 
Merodach  was  originally  a  local  god  of  Babylon,  and  that  he  was  identified  with  the  son  of  Ea 
when  a  colony  came  to  Babylon  or  founded  that  city,  bringing  with  it  the  culture  and  theology 
of  the  south.  In  this  way  the  sun-god  of  Babylon  became  confounded  with  the  sun-god  of 
Eridu.  I  should  add  that  Assyriologists  are  not  all  agreed  about  the  transitions  to  which  I 
have  referred. 

-  I  owe  to  the  kindness  of  Sir  Arnold  Kemball,  K.C.B.,  the  perusal  of  a  valuable  report 
on  the  agriculture  of  British  East  Africa,  prepared  for  him  by  Mr.  W.  W.  A.  Fitz-Gerald. 
He  has  permitted  me  to  print  the  follo\»"ing  abstract : — "  The  whole  of  the  eastern  coast  is 
affected  in  a  greater  or  lesser  degree  by  the  S.W.  and  X.E.  monsoons.  The  following  notes 
deal  only  with  the  extent  of  coast-land  lying  opposite  and  to  the  north  of  Zanzibar  and  Pemba 
islands.  The  agricultural  seasons  on  the  coast-lands  are  two  in  number,  and  correspond  with 
the  advent  of  the  X.E.  and  S.W.  monsoons  respectively.  They  are  distinguished  locally 
as  the  'greater  rains,'  or  '  ilasika  M'Ku ; '  the  'lesser  rains,'  or  '  Masika  M'dogo.'  The 
greater  rains  inaugurate  the  most  important  cultivating  season,  commencing  in  March  with 
the  S.W.  monsoon.  Some  years  the  sowing  commences  as  early  as  the  7th,  but  generally 
speaking  the  average  period  may  be  given  as  beginning  from  the  middle  of  the  month,  and  by 
the  first  week  in  April  all  sowings  of  Indian  com,  rice  and  '  mfmah '  (Millet  or  Sorghum 
vulgare),  the  chief  and  staple  food-stuffs  of  the  people,  are  generally  finished,  though  sowings 
may  continue  till  the  end  of  April.  The  hesiriest  fall  of  rain  occurs  in  April  and  May,  and 
the  rain  continues  with  gn\dually  diminishing  force  to  September.  Harvest  takes  place  in 
July  and  August,  and  once  the  grain  is  off  the  field  the  land  is  immediately  cleared  and 
prepared  for  sowing,  in  anticipation  of  the  coming  of  the  '  lesser  rains '  in  October.  The 
season  of  the  lesser  rains  is  chiefly  the  time  for  the  cultivation  of  Gingelly  oil  seed,  beans, 
and  such  other  lesser  food-stuffs.  The  season  of  the  '  lesser  rains '  is  deemed  more  uncertain 
and  less  to  be  depended  upon,  and  the  rainfall  is  decidedly  very  much  smaller  in  comparison. 
The  '  lesser  rains '  practically  end  in  November,  for  though  the  wind  continues  steadily  from 
the  X.N.E.,  the  niinfall  in  December,  January,  and  February  is  slight  and  uncertain,  and  it  is 
during  these  three  months,  especially  the  two  last,  that  the  greatest  heat  prevails.     The 
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This  country  niight  lie  south  of  the  equator,  and  indeed 
we  find  one  wliich  answers  the  requirements  in  the  region  of 
the  great  lakes  and  on  the  coast  opposite  Zanzibar. 

Such  an  hypothesis  may  at  first  sight  appear  strange,  hut 
the .  view  that  Eridu  was  colonised  from  Cush  has  been  sup- 
ported by  no  less  an  authority  than  Lepsius.^  The  boundaries 
of  Cush  are  not  defined,  but  they  may  possibly  include  the 
Land  of  Pun-t,  from  which  certainly  part  of  the  Egyptian 
culture  was  derived. 

Among  all  early  peoples  the  most  important  times  of  the 
year  must  necessarily  have  been  those  connected  with  seed- 
time and  harvest  in  each  locality.  Now  the  sj^iing  equinox 
and  summer  solstice  south  of  the  equator  are  rej^resented  by 
the  autumnal  equinox  and  the  winter  solstice  to  the  north  of 
it.  If  the  colonists  Avho  came  to  Eridu  came  from  a  region 
south  of  the  equator,  they  would  naturally  have  brought  not 
only  their  southern  stars,  but  their  southern  seasons  with 
them  ;  but  their  sj^ringtime  was  the  northern  autumn,  their 
summer  solstice  the  northern  winter.  This  could  have  gone 
on  for  a  time,  and  we  see  that  their  sun-god  was  the  god 
of  the  winter  solstice,  Tammuz=Nergal. 

But  it  could  only  have  gone  on  for  a  time  ;  the  climatic 
facts  were  against  such  an  unnatural  system,^'  and  the  old  con- 
dition could  have  been  brought  back  by  calling  the  new  winter 
summer,  or  in  other  words  making  the  winter-god  into  the 
summer  sun-god — in  short,  changing  Nergal  into  a  midsummer 
sun-god.     This  it  seems  they  did.^ 

influence  of  the  monsoons  is  considerably  less  than  on  Zanzibar  Island,  and  the  difference  of 
rainfall  may  be  put  down  as  about  20  to  30  inches." 

^  Introduction  to  "Nubische  Grammatik,"  1880. 

2  Just  in  the  same  way  that  the  Equinoctial  Pyramid  cult  gave  -way  in  Egypt,  dominated 
by  the  rise  of  the  Nile  at  the  solstice. 

8  I  shall  show  subsequently  that  a  similar  change  seems  also  to  have  been  made  at  Thebes. 
Amen-Ila,  the  Summer  Sun-god,  was  a  late  invention. 
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But  why  the  further  change  of  Xergal  to  Marduk? 
Because  the  northern  races  were  always  tending  southwards, 
being  pushed  from  behind,  while  the  supply  of  Eiidu  culture 
was  not  being  replenished.  The  religion  and  asti'onomy  of  the 
north  were  continually  being  strengthened,  and  among  this 
astronomy  was  the  cidt  of  the  sun  at  the  venial  equinox,  the 
spi-ingtime  of  the  noi-theni  hemisphere,  sacred  to  ^larduk- 
Xergal,  therefore,  makes  another  stage  onward,  and  is  changed 
into  Marduk ! 

It  is  also  interesting  to  find  that  in  Xinib,  another  sun-god, 
we  have  almost  the  exact  counterpart  of  the  Eg^^^tian  Horus. 
He  is  the  eastern  moniing  sun,  the  son  of  Asari  (?  Osii^is),  and 
the  god  of  agricultm*e.^ 

I  append  here  the  most  recent  translation  of  the  hymn  to 
the  sun-god,  refeiTed  to  in  the  Introduction  : — 

"  O  Sun  (god)  1  on  the  horizon  of  heaven  thou  dawnest, 
The  bolt  of  the  pure  heaven  thou  openest, 
The  door  of  heaven  thou  opene.st. 
O  Sun  (god)  !  thou  liftest  up  thy  head  to  the  world  : 
O  Sun  (god)  !  thou  covei'est  the  earth  with  the  majestic  brightness  of  heaven.'' 

Marduk,  then,  the  son  of  Ea,  or  la,  was  finally  as  definite  a 
spring  equinox  sun-god  as  Amen-Ra  in  Egj^i^tian  mytholog)^ 
was  a  summer  solstice  sun-god. 

We  have,  then,  the  undoubted  facts  that  in  Southern 
Babylonia,  to  stai-t  with,  the  sun-worship  had  to  do  ^^itli  the 
winter  half  of  the  year.  As  the  Babylonian  culture  advanced 
northward  from  Eiidu  and  met  the  Semitic  cultm'e,  the  winter 
season  was  changed  for  the  spring  equinox — that  is,  a  worship 
identical  \NT^th  that  of  the  pyi*amid  builders  who  intruded  into 
Xorthem  Eg}'pt. 

llie  Myths  of  Horus  and  Marduk. 
In  my  references  to  the  myth  of  Horns  in  Chapter  XIV. 

1  Jensen,  pp.  195 — 198. 
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I  have  shown  that  in  all  probability  an  astronomical  mean- 
ing is  that  the  rising  sun  puts  out  the  northern  stars.  It 
was  also  indicated  that  the  myth  was  one  of  great  antiquity, 
as  it  was  fonnulated  when  Draco  was  circumpolar ;  was  not 
simple  in  its  nature,  and  probably  had  reference  to  a  sun- 
worship})ing  race  abolishing  the  cult  of  Set  representing  the 
northern  stars. 

The  facts  brouglit  together  in  subsequent  chapters  show 
that  if  there  were  not  such  a  myth,  there  should  have  been ; 
for  the  temple  evidence  alone  sho"sving  the  antithesis  between 
Osiris-worship  and  the  worship  of  Set  is  overwhelming. 

I  have  also  indicated  that  temples  built  to  northern  stars 
are  geographically  separated  from  those  built  to  southern 
ones,  and  that  the  former  have  had  their  axes  blocked  to 
prevent  the  worship. 

The  Horus  of  Edfu,  who  is  represented  as  leading  the 
victorious  hosts  who  revenge  the  killing  of  Osiris  by  Set, 
is  the  ally  of  the  southern -star  worshippers  whom  we  have 
traced  from  Thebes,  possibly  to  Central  Africa  (see  page  350); 
and  if  we  associate  the  myth  with  the  records  on  the  walls 
of  the  temple  of  Edfu,  and  agree  to  the  possibility  of  that 
temple  having  been  founded  in  6400  B.C.  (see  page  311),  then 
there  must  have  been  an  invasion  of  the  southern  peoj^les 
about  that  date — an  invasion  which  reached  Northern  Egypt, 
where  eventually  they  were  conquered  by  the  Set- worship- 
ping race,  who  came,  as  I  think  I  have  pi'oved,  from  a 
country  to  the  N.E.  of  the  Delta.  The  question  is:  Did 
this  first  colony  represent  the  original  Hor-Shesu,  so-called 
specially  because  perhaps  as  a  novelty  they  had  added  the 
worship  of  the  sun  to  the  worship  of  the  moon  ?  and  was 
the  moon  the  first  Osiris  brought  in  by  moon-worshippers 
with  a  year  of  360  days? 
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In  Accad  and  Sumer,  where  also,  according  to  Hommel 
and  others,  the  word  Osiris  (Asari)  has  been  traced,  the 
sun-god  was  the  daughter  of  the  moon-god.  An  eye  fonus 
part  both  of  tlie  hierogh^)hic  and  of  the  cuneifoiin  name,  and 
the  eye  was  one  of  the  symboLs  in  the  name  of  Osiris  in 
Egypt.  Be  this  as  it  may,  we  have  temple  e^'idence  to 
show  that  in  Egypt  the  worship  of  Set  was  the  worship 
of  a  northern  race,  and  that  it  was  finally  abolished  by 
a  southern  one. 

Xow  in  Babylonia  exactly  the  opposite  happened.  The 
proto-Chaldsean  south-star  and  sinter-sun  cult  of  Eridu 
was  ultimately  changed,  absorbed,  and  buried  in  the  Semitic 
cult  of  the  northern  stars  Anu  and  Bll  and  the  spiing  sun, 
first  Marduk  and  afterwards  Samas. 

Had  there  been  then  myth-makers  in  Babvlonia,  the  myth 
would  have  been  the  convei*se  of  the  Eg^-j^tian  one.  There 
were  myth  makers,  and  precisely  such  a  myth !  It  is  called 
the  Myth  of  Marduk  and  Tiiimat. 

The  chief  change  had  been  in  the  sun-god.  When  the 
noi'thern  cult  conquered,  the  exotic  worship  of  the  autumn 
and  winter  constellations  was  abolished,  and  thev  were  pic- 
tured as  destroved  under  the  form  of  Tiamat,  althoug-h  the 
worship  was  once  as  prominent  as  that  of  Set  in  Eg^'pt. 
We  have  the  later  developed  northern  spring-sun  Marduk 
destroying  the  evil  gods  or  spirits  of  \\inter  ;  and  chief 
among  them,  of  course,  the  Goat-fish,  which,  from  its  central 
position,  would  represent  the  winter  solstice. 

The  myth,  then,  has  to  do  with  the  fact  that  the  autumn- 
and  winter-sun-worship  of  Eridu  was  conquered  by  the 
spring- sun-worship  of  the  noi-th. 

If  we  accept  this,  we  can  compare  the  Eg^i^tian  and 
Babylonian    myths    from    the   astronomical   point  of   view  in 
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the  following  manner;  and  a  wonderful  difference  in  the 
astronomical  observations  made,  as  well  as  in  the  form, 
though  not  in  the  basis,  of  astronomical  m3'thology  in  Egypt 
and  in  Babylonia  is  before  our  eyes.  Astronomically  in  both 
countries  we  are  dealing  with  the  dawn  preceding  suniise 
on  New  Year's  Day,  and  the  accompanying  extinction  of 
the  stars. 

But  which  stars  ?  In  Egypt  there  is  no  question  that 
the  stars  thus  fading  were  thought  of  as  being  chiefly  repre- 
sented by  the  stars  which  never  set — that  is,  the  circum- 
polar  ones,  and  among  them  the  Hippopotamus  chiefly.  In 
Babylonia  we  have  to  do  with  the  ecliptic  constellations. 

Now  I  believe  that  it  is  generally  recognised  that  Marduk 
was  relatively  a  late  intruder  into  the  Babylonian  pantheon. 
If  he  were  a  god  brought  from  the  north  by  a  conqueiing 
race  (whether  conquering  by  craft  or  kraft  does  not  matter), 
and  his  worship  replaced  that  of  la,  have  we  not,  mutatis 
mutandis,  the  exact  counterpart  of  the  Egyptian  myth  of 
Horus  ?  In  the  one  case  we  have  a  southern  star- worshipping- 
race  ousting  north-star  worshippers,  in  the  other  a  northern 
equinoctial  sun -worshipping  race  ousting  the  cult  of  the 
moon  and  solstitial  sun.  In  the  one  case  we  have  Horus,  the 
rising  sun  of  every  day,  slaying  the  Hij^popotamus  (that  is, 
the  modern  Draco),  the  regent  of  night ;  in  the  other, 
Marduk,  the  spring- sun-god,  slaying  the  animals  of  Tiamat — 
that  is  apparently  the  origin  of  the  Scorpion,  Caprieornus, 
and  Pisces,  the  constellations  of  the  winter  months,  which 
formed  a  belt  across  the  sky  from  east  to  west  at  the  vernal 
equinox. 

The  above  suggested  basis  of  the  Babylonian  mythology 
regarding  the  demons  of  Tiamat,  established  when  the  sun 
was  in  Taurus  at  the  sj^nng  equinox,  enables  us  to  understand 


Chap.  XXXV.]  THE    STAR    OF   I  A.  379 

clearly  the  much  later  (though  similar)  imagery  employed 
when  the  sun  at  the  equinox  had  passed  from  Tauinis 
to  Aries — when  the  Zend  Avesta  was  written,  and  after  the 
twelve  zodiacal  constellations  had  been  established.  We  find 
them  divided  equally  into  the  kingdoms  of  Onnazd  and 
Ahiiman.     Here  I  quote  Dupuis: — 

"  L'agneau  est  aux  portes  de  I'empire  du  bien  et  de  la  lumiere,  et  la  balance 
h,  celles  du  nial  et  des  tenebres  ;  Fun  est  le  premier  des  signes  superieurs,  et 
I'autre  des  signes  inferieurs. 

"  Les  six  signes  superieurs  coraprennent  les  six  mille  de  Dieu,  et  les  six 
signes  inferieurs  les  six  mille  du  diable.  Le  bonbeur  de  Fhomme  dure  sous  les 
pi'emiers  signes,  et  son  malbeur  commence  au  septieme,  et  dure  sous  les  six 
signes  affectes  a  Ahriman,  ou  au  chef  des  t«nebres. 

'•  Sous  les  six  signes  du  regne  du  bien  et  la  lumiere,  qui  sent  agneau,  taureau^ 
gemeaux,  cancer,  lion  et  vierge  ou  epi,  nous  avons  marque  les  etats  varies  de  I'air 
et  de  la  terre,  qui  sont  le  resultat  de  Taction  du  bon  principe.  Ainsi  on  lit 
sous  l'agneau  ou  sous  le  premier  mille  ces  mots,  printemps,  zephyr,  verdure ;  sous 
le  taureau,  seve  et  fleur ;  sous  les  gemeaux,  chaleurs  et  longs  jours ;  sous  le 
cancer,  ete,  beaux  temps  ;  sous  le  lion,  epis  et  moissons  :  et  sous  la  vierge, 
vendanges. 

"  En  i^assant  a  la  balance,  on  trouve  les  fruits ;  la  commence  le  regne  du  mal 
aussitdt  que  Thomme  vient  a  cueillir  les  pommes.  La  nature  quitte  sa  parure  ; 
aussi  nous  avons  ecrit  ces  mots,  depouillement  de  la  nature ;  sous  le  scorpion 
on  lit  froid ;  sous  le  sagittaire,  neiges ;  sous  le  capricorne,  glace  et  brouillard, 
siege  des  tenebres  et  de  longs  nuits  ;  sous  le  verseau,  pluies  et  f  rimas  ;  sous  les 
poissons,  vents  impetueux." 

Since  the  gi'eat  pyramids  were  built  in  the  time  of  the 
fourth  d}Tiasty,  it  is  quite  clear  that  Eiidu  must  have  been 
founded  long  before  if  the  transitions  were  anything  like 
those  I  have  stated. 

The  Argument  touching  rj  Argus. 

But  there  is  not  only  evidence  that  at  Eridu  the  sun-worship 
was  at  first  connected  with  the  winter  solstice.  It  is  known 
that  there  was  star-worship  as  well ;  and  there  must  have 
been  moon-worsliip  too,  judging  by  the  moon-god  of  the 
adjacent  to"«^l  of  Ur. 
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Associated  with  la  was  an  la-star,  which  Jensen  con- 
cludes may  be  v  Argus.     This  we  must  consider. 

Jensen  concludes  that  the  la-star  is  v  Argus  on  the 
ground  that  many  of  the  texts  suggest  a  darkening  of  it 
now  and  again  ;  he  very  properly  points  out  that  a  vari- 
ability in  the  star  is  the  only  point  worth  considering  in 
this  connection,  and  by  this  argument  he  is  driven  to  ?;, 
which  is  one  of  the  most  striking  variables  in  the  heavens, 
outshining  Canopus  at  its  maximum.  Speaking  generally, 
everybody  would  agree  that  obscuration  by  clouds,  etc., 
would  not  be  recorded ;  but  if  the  star  were  observed  just 
rising  above  the  southern  horizon  only,  then  its  absence, 
due  to  such  causes,  would,  I  should  fancy,  be  chronicled, 
and  it  must  not  be  forgotten  that  this  is  precisely  the 
region  where  the  la  star  would  be  observed,  if  all  of 
the  inscriptions  referred  to  by  Jensen  are  to  be  satisfied: 
its  jolace  was  in  "  aussersten  Silden"  (j)age  153).  It  was  ^^  das 
Pendant  des  im  No7'dpol  des  Aequators  sitzenden  Himmcls-BiH^'' 
(page  148);   ^^  la's  '  OrV  am  Ilimmel  liegt  im  Sdden''''  (page  26). 

Tliere  is  another  argument.  Professor  Sayce  in  his 
lectures  reproduces  (page  437)  Mr.  George  Smith's  account 
of  the  Temple  of  Bel  derived  from  a  Babylonian  text. 
The  temple  was  oriented  east  and  west.  In  a  description 
of  one  of  the  enclosures  we  read  that  on  the  northern  side 
was  a  temple  of  la,  while  on  the  southern  side  there  was  a 
temple  of  Bll  and  Anu.  This  not  only  shows  that  la  was 
regarded  as  sacred  to  the  true  south,  but  that  the  temple 
buildings  were  planned  like  the  Egyptian  ones,  the  light 
either  from  sun  or  star  passing  over  the  heads  of  the  wor- 
shippers in  the  courts  into  the  temples.  (Compare  temple 
M  in  the  temple  of  Amen-Ra,  page  118  ante.) 

But  f]  Argus  never  rose  or  set  anywhere  near  the  south. 


Chap.  XXXV]  THE    SOUTH    STARS    AT   ERIDU.  381 

I  have  ascertained  that  its  deeliiiatiou  was  approximately 
32°  S.  in  5000  B.C.,  and  increased  to  42°  S.  by  about  2000 
B.C.  Hence  between  these  dates  at  Eiidu  its  amplitude 
varied  between  88°  and  51°  S.  of  E.  or  W.  Xow  here  we 
are  far  away  from  the  S.  point,  though  veiy  near  the  S.E. 
or  S.W.  point,  to  which  it  is  stated  some  of  the  Babylonian 
stnictui-es  had  theii*  sides  oriented. 

The  question  arises  whether  there  was  a  star  which 
answers  the  other  conditions.      There  teas  a  series  of  such  stars. 

It  may  be  here  mentioned  generally  that  the  precessional 
movement  must,  after  certain  interv^als,  cause  this  pheno- 
menon to  be  repeated  constantly  w4th  one  star  after  another. 

Beginning  with  perhaps  a  sufficiently  remote  period,  we 
have : — 

Acbeniar  ...  ...  ...  ...       8000  b.c. 

Phact 5400  B.C. 

Canopus  ...  ...  ...  ...       4700  b.c. 

These  stars  would  ap^jear  very  near  the  south  point  of  the 
horizon  at  Eridu  at  the  dates  stated,  and  describe  a  veiy 
small  arc  above  it  between  rising  and  setting  at  certain 
times  of  the  year. 

Xow  to  go  a  stage  fm-ther  in  the  study  of  the  la — Ea 
or  Eridu — star,  it  is  desirable  to  quote  the  legend  concern- 
ing la  or  Cannes  derived  from  Berossos  through  Alexander 
Polyliistor.^ 

"  In  the  first  year  there  appeared  in  that  part  of  the  Erythraean  sea 
which  borders  upon  Babylonia  a  creature  endowed  with  reason,  by  name 
Cannes,  whose  whole  body  (according  to  the  account  of  Apollodoros)  was 
that  of  a  fish ;  under  the  fish's  head  he  had  another  head,  with  feet  also 
below  similar  to  those  of  a  man  subjoined  to  the  fish's  tail.  His  voice,  too, 
and  language  were  articulate  and  human ;  and  a  representation  of  lum  is 
preserved  even  to  this  day. 

"This   being  was    accustomed   to   pass  the  day   among   men,   but  took   no 

1  Sayce,  p.  131. 
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food  at  that  season  ;  and  he  gave  them  an  insiglit  into  letters  and  sciences 
and  arts  of  every  kind.  He  taught  them  to  construct  liouses,  to  found 
(emples,^  to  compile  laws,  and  explained  to  them  the  principles  of  geometrical 
knowledge.  He  made  them  distinguish  the  seeds  of  the  earth,  and  showed 
them  how  to  collect  the  fruits;  in  short,  he  instructed  them  in  everything 
which  could  tend  to  soften  manners  and  humanise  their  lives.  From  that 
time    nothing    material    has    been    added    by    way    of    improvement    to    his 
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instructions.  Now,  when  the  sun  had  set,  this  being  Cannes  used  to  retire 
again  into  the  sea,  and  pass  the  night  in  the  deep,  for  he  was  amphibious. 
After  this  there  appeared  other  animals  like  Oannes." 

It  is  not  necessary  to  give  the  string  of  ''other  animals" 
enumerated  by  Eiisebius,  but  one  of  them  is  important.  A 
companion  of  Anodaphas  and  Odakon  shows  the  tine  reading 
to  have  been  Anadakon — that  is,  Anu  and  Dagon.  Tliis 
other  animal,  then,  clearly  refers  to  the  introduction  of 
the     northern     Semitic    cult,    and    hence    the    suggestion    is 

'  The  italics  are  mine. — J.  N.  L. 
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strengthened  that  some  of  the  earlier  "other  animals"  who 
subsequently  appeared,  like  la  (?  Oannes),  may  really  have 
been  new  southern  stars  making  theii-  appearance  in  the 
manner  I  have  shown,  and  perhaps  varying  the  cult. 

The   whole    legend    is,    I   tliink,    clearly   one    relating   to 
men    coming   from   the   south  (?)    to    Eiidu    in    ships.      The 
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boat    is    tmiied    into   a    "  fish  man/'    and   the   star   to   which 
they  pointed  to  show  whence  they  came  is  made  a  god. 

It  is  evident  the  intiiision  was  from  the  south,  because 
othei'wise  extreme  south  stars  would  not  have  been  in 
question.  We  have,  then,  got  so  far.  The  worsluppers  of 
the  southern  star  and  of  the  winter  months,  including  the 
solstice,  were  certainly  not  indigenous  at  Endu.  They 
were  probably  introduced  from  the  south,  and  they  were 
sea-borne. 
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The  next  question  which  concerns  us  is,  was  this  worship  in 
any  way  connected  mth  Egypt  ? 

One  of  the  most  definite  and  striking  conclusions  to  which 
the  study  of  temples  has  led,  is  that  in  Southern  Egypt  the 
temple  worship  was  limited  to  southern  stars,  and,  further,  that 
there  is  a  chain  of  temples,  j^ossibly  dating  from  6400  B.C.,  and 
oriented  to  Canopus.  This  certainly  is  an  argument  in  favour 
of  a  worship  similar  to  that  traced  at  Eridu. 

But  is  there  any  trace  of  la  or  of  his  son,  the  sun-god  ? 

This  god  was,  as  we  have  seen,  associated  in  some  way 
with  Asari.  I  am  told  that  students  will  probably  agree 
that  the  connection  between  tliis  word  and  tlie  Egyptian 
Osii-is  is  absolute.  Professor  Sayce  informs  me  that  the 
cuneiform  ideograms  and  tlie  hieroglyphs  have  the  same 
meaning,  .and  indicate   the  same  root- words. ^ 

la  was  rej^resented  as  a  goat-fish,  and  was  a  potter  and 
"maker  of  men."  This  being  so,  I  confess  the  facts  relating 
to  the  southern  Egyptian  god  Chnemu  strike  me  as  very 
suggestive.  He  is  represented  goat-headed,  and  not  ram- 
headed,  as  generally  stated ;  he  is  not  only  tlie  creator  of 
mankind,  but  he  is  a  potter,  and  he  is  actually  represented  at 
Philaj  as  combining  these  attributes  in  making  man  out  of  clay 
on  a  potter's  wheel.  Nay,  according  to  Bunsen,  he  is  stated  to 
have  formed  on  his  wheel  the  divine  limbs  of  Osiris,  and  is 
styled  the  "  sculptor  of  all  men."  - 

1  give  tlie  following  extracts  from  Lanzoni  (j).  956)  : — 

"  ^NUM. — x"^™  [Chnemu]  significa  '  f abbricatore,  inodellatore.'  .  .  .  Questo 
clemiurgo  apparisce  come  una  delle  piu  antiche  divinity  dell'  Egitto,  ed  aveva 
un  culto  speziale  nello  Nubia  nelF  isola  di  File  di  Beghe  e  di  Elephautina.  .  .  . 
Esso  era  il  dio  delle  cataratte,  identificato  al  dio  Nun,  il  Padre  degli  dei, 
11  prineipio  XJmido.     II  grande  testo  geografico  di  Edfu  parlando  di  Elephantina, 

^  Professor  Sayce  also  tells  me  that  Asari  was  subsequently  identified  by  the  Semitic 
Babylonians  with  Merodach. 

2  "Egypt's  Place,"  vol.  i.,  p.  377. 
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quale   metropoli   del    primo    Nomo  dell'  Alto    Egitto,  ne   ricorda   la   divinita, 
come  una  personificazione  dell'  Acqiia  dell'  inondazione." 

He  is  also  Honnaxu,  the  god  of  the  iinivei-se :  The  father 
of  the  father  of  the  gods  :  Creator  of  heaven,  earth,  water,  and 
mountains;  a  local  form  of  Osiiis.  His  ^^dfe  was  the  frog- 
goddess,  Hekt  (?  Serk-t). 

Fm-ther,  he  Avas  also  regarded  as  presiding 
in  some  special  way  over  water, ^  and,  unlike 
Ameu-Ra,  though  like  la,  he  has  a  position 
among  the  gods  of  the  lower  world. 

A  smi-god,  mth  m-seus  and  disk,  he  is 
closely  associated  with  Amen-Ra,  and  if  he 
were  one  of  the  earhest  of  the  South  Egyptian 
gods  this  could  only  be  by  Amen-Rti  being 
an  emanation  from  him  ;  the  temples  in  any 
case  do  not  afford  us  traces  of  Amen-Ra  before 
8700  B.C.,  and  Chnemu  is  recognised  as  one  of 
the  oldest  gods  in  Eg\q3t,  on  the  same  platform 
as  Ptali  in  tlie  North.  If  we  assume  a  con- 
nection with  Eridu,  then  we  are  diiven  to  the 
conclusion  that  the  Eridu  culture  came  either 
from  EgN^i^t  or  from  a  common  source. 

Here  for  the  present  the  question  must  be  left.  I  must  be 
content  to  remark  that  many  of  the  facts  point  to  a  common 
origin  south  of  the  equator.  It  is  clear  that  if  Chnemu  were 
a  sun-god  of  the  Winter^  brought  into  Egypt  from  without, 
the  change  to  Amen-Ra  is  precisely  what  would  have  been 
certain  to  hapj^en,  for  in  Eg}'pt  the  Summer  Solstice,  over 
Avhich  Amen-Ra  presided,  was  all-important. 

An throjwlogical  Evidence. 
It  will  be  seen,  then,  that  a  general  survey  of  Egyptian 

'  Eawlinson's  "  Ancient  Egjpt,"  toL  i.,  p.  32S. 
Z 
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history  does  suggest  conflicts  between  two  races,  and  this  of 
course  goes  to  strengthen  the  view  that  the  temple-building 
phenomena  suggest  two  different  worships,  depending  upon 
race  distinctions. 

We  have  next  to  ask  if  there  is  any  anthropological 
evidence  at  our  disposal.  It  so  happens  that  Virchow  has 
directed  his  attention  to  this  very  point. 

Premising  that  a  strong  race  distinction  is  recognised 
between  peoples  having  brachy cephalic  or  short,  and  dolicho- 
cephalic or  long,  skulls,  and  that  the  African  races  belong  to 
the  latter  group,  I  may  give  the  follomng  extract  from  his 
paper : — 

''  The  craniological  type  in  the  Ancient  Empire  was 
different  from  that  in  the  middle  and  new.  The  skulls  from 
the  Ancient  Empire  are  brachycephalic,  those  from  the  new 
and  of  the  present  day  are  either  dolichocephalic  or  mesati- 
cephalic ;  the  difference  is  therefore  at  least  as  great  as  that 
between  the  dolichocephalic  skulls  of  the  Frankish  graves  and 
the  predominantly  bi-achycephalic  skulls  of  the  present  popula- 
tion of  South  Germany.  I  do  not  deny  that  we  have  hitherto 
had  at  our  disposal  only  a  very  limited  number  of  skulls  from 
the  Ancient  Empire  which  have  been  certainly  determined ; 
that  therefore  the  question  whether  the  brachycephalic  skull- 
type  deduced  from  these  was  the  general  or  a  least  the  pre- 
dominant one  cannot  yet  be  answered  with  certainty;  but  I 
may  appeal  to  the  fact  that  the  sculptors  of  the  Ancient 
Empire  made  the  brachyce2:)halic  tyjoe  the  basis  of  their  works 
of  art  too." 

It  will  be  seen,  then,  that  the  anthropological  as  well  as 
the  historical  evidence  runs  on  all  fours  with  the  results  to  be 
obtained  from  such  a  study  of  the  old  astronomy  as  the  temples 
afford  us. 


CHAPTER    XXXVI. 

GENERAL    CONCLUSIONS    AS    TO    THE    NORTH    AND    SOUTH 

RACES. 

It  is  now  time  to  summarise  the  e^4dence  concerning  the 
north  and  south  temple  buildei's,  including  those  who  built 
p\Tamids  as  well. 

To  do  this  we  must  deal  not  only  ^ith  the  buildings, 
but  with  the  associated  mythology",  or,  rather,  ^Wtli  the 
astronomical  part  of  the  mythology,  for  there  seems  to  be 
very  little  doubt  that  in  the  earliest  times,  before  knowledge 
replaced  or  controlled  imagination,  everything  was  mytho- 
logically  everytliing  else  in  turn.  It  is  for  this  reason 
that  trusting  to  genealogies  especially  seems  like  building 
on  sand.  That  Father-ship  and  Son-ship  in  the  earliest 
days  were  mythologically  something  quite  different  from 
what  the  words  in  theii*  strict  sense  imply  to-day  will  be  agi-eed 
to  by  everybody ;  and  there  is  evidence  that  many  of  the 
absolute  contradictions  met  with,  and  statements  which  it  is 
impossible  to  reconcile,  may  all  depend  upon  the  point  of 
view  from  which  the  mythological  statements  were  made. 

But  when  astronomy  helps  us  to  the  point  of  view,  the 
mythological  statements,  and  even  the  genealogies,  become 
much  clearer  and  unmistakable,  and  contradiction  vanishes 
to  a  great  extent ;  and  it  would  seem  as  if  genealogies 
en  bloc  were  never  propounded,  hence  it  was  a  conunon- 
place  either  that  a  god  should  be  the  father  of  his  mother, 
or  that  he  should  have  no  father. 

Thus,  in  one  sense,  Ra  is  father  of  all  the  gods ;  but 
z  2 
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in  another  Ptah  is  the  creator  of  the  egg  of  the  sun 
because  Capella  setting  heralded  sunrise  at  a  particular  time 
of  the  year ;  and  Isis  is  the  mother  of  Horus  because  Phact  == 
a  Columbse,  Serk-t  =  a  Centauri,  Mut  =  7  Draconis,  and 
other  stars  (Isis)  did  precisely  the  same ;  while  in  another 
connection  Isis  is  the  sister  of  Osiris,  and  therefore  the 
mother  of  Horus.  But  here  the  relationship  depends  upon 
the  association  of  the  moon  and  warning  star  in  the  morning 
sky.  I  only  offer  these  as  suggestions ;  similar  variations 
might   be   multiplied   ad   nauseam. 

But  while  all  this  proves  that  genealogies  may  be 
manufactured  without  either  end  or  utility,  we  gather  that 
the  association  of  mythological  personages  with  definite 
astronomical  bodies  may  in  time  be  of  great  help  in  such 
inquiries,  and  ultimately  enable  us  to  raise  the  veil  of 
mystery  by  which  these  old  ideas  have  of  set  purpose,  and 
partly   by   these   means,  been  hidden. 

There  seems  no  doubt  that  we  have  got  definite  evi- 
dence that  the  very  oldest  mythological  personages  were 
closely  connected  either  Avith  the  sun  at  some  special  time  of 
the  year,  with  the  moon,  or  with  the  rising  and  setting  of 
some  star  or  another.  Hence  we  ought  to  be  able  from 
the  temple  evidence  to  classify  the  northern  and  southern 
gods. 

Korthern  Gods  caul  Goddesses. 

GOD.  GODDESS. 

Ptah  =  Capella,  April  sun  (1)  Bast-Isis    =      a  Ursa?  Majoris. 

1  •         -KT      1  11     •  rr.         T  •         f  "  XJrsa3  Maioris. 

Anubis  =  JNorthern  constellations.  laurt-lsis  =  s      _ 

I  y  Draconis. 


Min. 

Khem  =  May  Sun  (2), 

Menat-Isis 

Spica. 

Autumn  Sun 

Serk-t-Isis 

Antares. 

Spring  Sun 

Nit-Isis 

Pleiades. 
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Southern  Gods  and  Goddesses. 

Osiris  =  Moon-god. 

Chnemu  =  Sun-god,  autumnal  equinox. 

Khonsu  =  Canopus,  autumnal  equinox,  warner. 

West  horizon 

followed  by        Serk-t  :=  a  Centauri 

east  liorizon. 

Amen-Ra     A    combined    north    and        Te^i-Isis       1    pi      f  /i\ 

south    god,  established        Amen-t-Isis  ,-  o.-  •       i-^i 

?-^^  TT    ,       T  .         Sinus  (2) 

about  3700  B.C.  Hathor-Isis  j  ^  ' 

The  establishment  of  Amen-Ra  gives  iis  a  fail*  indication 
of  the  changes  which  must  have  taken  place  among  the  early 
civilisations  when  the  beginning  of  the  year  was  altered. 
There  can  be  no  doubt,  I  think,  that  Chnemu  was  the  first 
Sun-god  of  Southern  Egypt  ;  the  cryospliinxes  at  Thebes 
are  alone  sufficient  to  prove  it ;  ^  and  if  so,  then  the 
southern  peo])le  must  have  come  from  a  region  where  the 
autumnal  equinox  marked  the  most  important  time  of  the 
year  for  their  agricultural  oj^erations.  And  this  year  had 
eventually  to  give  way,  as  we  know  it  did,  about  3700  B.C., 
for  one   beginning  at  the  summer  solstice. 

In  the  above  list  I  have  indicated  Osiris  as  a  Moon-god. 
Many  inscriptions  might  be  quoted  similar  to  the  following 
one :  — 

"  Salute  a  te,  Hesiri,  il  signore  dell'  eternita.  Quando  tu  sei  in  Cielo,  tu 
apparisci  come  sole,  et  tu  rinnuovi  la  tua  forma  comme  Luna."  - 

It  has  also  to  be  borne  in  mind  that  the  complicated  head- 
dress, including  the  goat's  horns,  is  represented  in  connection 
with  Thotli  Chnemu  and  Osiris.^ 

Later  he  was  unquestionably  a  sun-god,  but  this  would  be 

1  Lanzoni  also  states  that  Amen-Ra  sometimes  appears  with  the  foiu-  heads  of  the  goat, 
once  special  to  Chnemu,  q.v. 
-  Lanzoni,  p.  692. 
3  Rawlinson,  vol.  i.,  p.  371. 
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certain  to  happen  if  the  southern  intruders  worshipped  the 
moon  in  the  first  line. 

Further,  if  in  later  times  he  represented  both  sun  and 
moon,  as  he  certainly  did,  it  is  not  probable  that  he  did 
so  from  the  beginning.  All  the  special  symbolism  refers  to 
him  as  a  Moon-god ;  he  is  certainly  a  Moon-god  in  the 
myth  of  I  sis  and  Osiris,  for  he  was  cut  into  fourteen  pieces, 
the  number  of  days  of  the  waning  moon. 

Now,  we  can  easily  understand  an  evolution  beginning 
with  a  Moon-god  and  ending  with  a  Sun-god.  But  the  con- 
trary is  almost  unthinkable  ;  besides,  we  know  that  in  Egypt 
it  did  not  happen  ;  the  solar  attributes  got  hardened  as  time 
went  on.  The  calendar  evidence,  as  we  have  seen,  in  rela- 
tion to  the  original  year  of  360  days  is  in  favour  of  Moon- 
worship,  and  therefore  of  a  Moon- god  in  the  earliest  times. 

Further,  if  we  accept  this,  the  myth  of  Ilorus  becomes  a 
complete  historical  statement,  of  which  parts  have  already 
been  shown  to  refer  to  astronomical  facts  past  all  disj^ute. 
It  is  well  here  to  give  Naville's  remarks  upon  it.  It  will 
be  seen  that  they  strengthen  my  view.^ 

"  La  SGS'""^  ann^e  de  son  regne,  le  dieu  part  avec  son  fils  pour  I'Egypte. 
Voila  done  une  date  precise  de  I'un  de  ces  rois  qui,  selon  les  traditions 
egyptiennes,  avaient  occupe  le  trdne  de  I'Egypte  avant  les  souverains  indi- 
genes. Cette  annee-la,  Horhut  chasse  Typhon  de  I'Egypte,  et  s'^tablit  en 
roi  sur  tout  le  pays.  Cela  concorderait  done  avec  ce  que  nous  disent  Mane- 
thon  et  Eusebe,  que,  dans  la  premiere  dynastie  des  dieux,  Typhon  pr^ceda 
immediatement  Horus.     La  succession  se  serait  faite  par  droit  de  conquete. 

"  Horus  a  avec  lui  des  compagnons  qui  sont  nomm^s  partout  ses  suivants  : 
les  Schesou  Hor.  M.  de  Rouge  a  deja  fait  remarquer  que,  dans  plusieurs 
inscriptions,  ces  honimes  sont  consideres  comme  les  habitants  primitifs  de 
I'Egypte,  les  conteniporains  des  dynasties  divines.  Ce  sont  ces  Mesennou 
dont  il  a  d^ja  ^te  question  dans  la  s^rie  pr^cedente.  Le  r6le  qu'ils  jouent 
dans  ce  r^cit  montre,  plus  clairement  encore,  que  I'epoque  dont  il  s'agit  est 
la  fin  des  temps   mythologiques   auxquels   Mena   devait   succeder.     C'est  une 

1  Navillo,  "Mythe  d'Horus,"  p.  8. 
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tradition    relative   aux   ev^nenients   qui  ne  doivent  avoir    precede  que  de  pen 
les  temps  historiques. 

"  Horhut  monte  dans  la  barque  de  son  pere,  qui  le  suit  jiendant  toute 
I'expedition,  et  lui  donne  son  appui  et  ses  conseils.  Les  dieux  poursuivent 
Typhon"  tout  le  long  du  fleuve ;  Horhut  livre  plusieurs  batailles  dans  des 
lieux  qui  recevront  des  noms  propres  a  rappeler  ses  exploits,  et  qui  seront 
plus  particulieremenfc  vou^s  a  son  culte.  C'est  a  Edfoii  qtfont  lieu  les  premiers 
combats,  puis  dans  le  IG*"*"  nome  de  la  Haute- Egypte.  Le  nome  de  Mert,  celui 
du  Fayoum  et  du  lac  Moeris,  est  le  theatre  de  plusieurs  episodes  de  la  lutte. 
C'est  dans  la  ville  de  Sutenchenen,  appelee  ici  Nanrutef,  un  sanctuaire  im- 
portant d'Osiris,  que  s'etablissent  les  Schesou  Hor.  Enfin,  lorsque  Set  a  ete 
chasse  du  nome  de  Chent-ab,  le  1-J:'»<^  de  la  Basse- Egypte,  le  pays  est  delivre, 
et  la  royaute  est  assuree  a  Horhut.  Son  pere,  qui,  a  chaque  nouvelle  victoire, 
lui  a  decerne  quelque  honneur    special,    lui    accorde  d'etre   represente  sous  la 
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forme  du  disque  aile,  ou  du  scarabee,  sur  tous  les  temples  de  la  Haute  et  de 
la  Basse-Eg\pte.  Horus  devient  le  seigneur  des  deux  regions,  s'assied  dans  un 
sanctuaire  ou  il  est  adore  comme  Horchuti,  avec  qui  il  finit  par  se  confondre. 
"  Telle  est  cette  seconde  legende,  bien  mieux  caracterisee  que  la  premiere, 
car  elle  est  rattachee  h.  des  localites  connues  et  a  ime  epoque  determinee. 
Elle  me  semble  meme  assez  claire  pour  qu'on  puisse  y  voir  une  tradition, 
qui  aurrtit  a  sa  base  un  fait  historique.  Set  est  un  dieu  bien  connu  dans 
I'histoire  d'Egypte  ;  c'est  le  dieu  des  ennemis,  et  pai'ticulierement  des  popula- 
tions semitiques,  qui  conquirent  une  fois  le  pays  et  le  mirent  souvent  en 
danger.  Si  nous  considerons  qu'il  est  chasse  par  Horus,  le  dieu  qui  lui  a 
succede  dans  la  royaute,  et  par  les  habitants  primitifs  du  pays  a  un  moment 
donne  des  annales  divines,  n"est-il  pas  naturel  d'expliquer  ce  mythe  par  une 
guerre  entre  les  Egyptiens  venus  de  Nubie,  et  les  Semites  qui  aui'aient  ete 
chasses  du  pays ;  soit  que  cette  guerre  soit  plus  ancienne  que  les  temps 
historiques,  soit  que,  venue  plus  tard,  elle  ait  passe  dans  le  domaine  de 
I'histoire  legendaire  ?  Les  textes  i-elatifs  aux  dynasties  divines  sont  encore 
trop  rares  pour  que  nous  puissions  pousser  tres-loin  ces  recherches.  Le 
temple  d'Edfou  nous  foumira  peut-etre  un  jour  de  nouvelles  indications  sur 
ces  epoques  prehistoriques,  et  sur  I'origine  si  mysterieuse  de  la  civilisation  de 
I'Egypte.^' 

In  another  passage  Naville  remarks : 
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"  Typhon  n'est  pas  simplement  le  dieu  clu  nial,  I'adversaire  personnel 
d'Osiris,  c'est  im  souverain  qui  occupe  avec  ses  allies  la  plus  grande  partie  de 
I'Egypte  depuis  Edfou  jusqu'a  I'Orient  du  Delta."  ^ 

It  was  suggested  (page  154)  that  Horus  slaying  Set  repre- 
sented by  a  liij)popotamus  was  a  reference  to  a  time  antecedent 
to  5000  B.C.,  when  the  constellation  of  Draco  was  circumpolar ; 
and  we  now  learn  from  Chapter  XXXII.  that  Set  represented 
the  Northern-Star  worship  brought  in  from  the  N.E. 

Horus,  then,  represented  a  conquering  force  coming  from 
the  South. 

He  was  recognised  as  a  Southern  god.     Na\dlle  remarks : 

"  Hoichuti  est  par  excellence  le  dieu  de  la  Nubie ;  c'est  a  lui  que  sont 
consacres  plusieurs  des  temples  pharaoniques  qui  existent  le  long  du  Nil  entre 
Ouadi-Halfa  et  Philaj."  2 

But  this  is  not  all.     The  sequence  of  the  Divine  Dynasties 

is  as  follows,   according  to  Maspero  :— ^ 

Atrau. 

Ra 

Shou 

Sibou  [Seb] 

Osiris 

Set 

Horus 

Neglecting  the  first  four,  we  find  Osiris  preceding  Set,  and  are 
driven  to  the  conclusion  that  in  Osiris,  in  tliis  connection,  we 
are  dealing  with  the  Moon,  for  the  Sun-gods  Atmu  and  Ra  head 
the  list.  Besides,  the  worship  of  Set  did  not  kill  the  worship 
of  the  Sun  J  for  the  power  of  Ra  finally  became  jjaramount. 

We  must  hold,  then,  that  the  Southern  Sun-god  Horus,  the 
son  of  Osiris,  was  the  son  of  a  Moon-god,  and  it  becomes 
necessary  to  inquire  if  such  an  idea  occurred  to  other  early 
peoples.     Professor  Sayce^  tells  us — 

1  "Mythe  d'Horus,"  p.  7.  ^  "  Mythe  d'Horus,"  p.  7. 

3  "Hist.  Anc,"  p.  33.  *  "  Hibbert  Lectures,"  p.   1.55. 
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"  According  to  the  official  religion  of  Chaldaea,  the  Sun-god  was  the  oflFspring 
of  the  Moon-god,"  and  he  adds,  "  Such  a  belief  could  have  arisen  only  where  the 
Moon-god  was  the  supreme  object  of  woi-ship To  the  Semite  the  Sun- 
god  was  the  lord  and  father  of  the  gods."  i 

If  we,  then,  with  this  precedent,  are  prepared  to  take  OsiiTS 
as  the  Moon-god  of  the  Southern  race,  there  is  no  doubt  that 
the  first  Sun-god  was  Clmemu,  and  the  first  Southern  Star-god 
— the  star  wliich  herakled  sunrise  at  the  Autumnal  Equinox — 
Khonsu  (Canopus).  Thoth  also  must  be  named,  for  it  is  cei-tain 
that  the  Calendar  wliich  he  leads  was  of  Southern  origin, 
because  New  Year's  Day  at  the  Summer  Solstice  was  heralded 
first  by  Phact  and  aftei-wards  by  Sinus,  both  Southern  stars. 

There  is  likewise  ample  temple  evidence  to  sIioav  that  the 
Autumnal  Equinoctial  Sun  was  also  heralded,  and  in  even 
earlier  times,  first  by  Canopus  and  next  by  a  Centam-i,  and  it 
becomes  a  question  whether  the  orioinal  moon-calendar  of 
Thoth  did  not  refer  to  a  year  beginning  at  the  Autumnal 
Equinox.  This  is  a  suggestion  resulting  from  later  inquiries, 
and  hence  I  have  not  referred  to  it  in  the  chapters  on  the  year. 

And  here,  perhaps,  in  their  dependence  upon  the  Moon- 
god  Osiris,  we  find  the  real  reason  that  Khonsu  and  Thoth 
have  lunar  instead  of  solar  emblems;  Thoth  led  the  initial 
lunar  year,  Khonsu  only  heralded  the  advent  of  the  son 
of  the  Moon. 

If  this  be  so,  before  the  foundation  of  the  temple  of  Annu 
by  "  la  grande  tribu  des  Anou,"  -  the  Southern  (originally  Moon- 
worshipping)  race  had  already  made  its  appearance  in  force  in 
Northern  Egypt,  othei-^-ise  the  divine  dynasties  would  not  have 
included  Osiiis;  we  need  not  be  astonished  that  the  temple 
e\4dence  has  disappeared  there.  The  most  northern  ancient 
temple  of  Osiiis  was  at  Abydos ;  that  also  has  gone,  while  those 

^  In  modern  German,  even,  the  Moon  is  maRculine  and  the  Sun  feminine. 
'  Maspero,  op.   cit.,  p.  14. 
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at  Pliilse  and  Edfu  remain,  the  latter,  at  some  time  subsequent 
to  its  original  foundation,  dedicated  to  a  female  Horus. 

These  things  being  presumed,  we  can  now  bring  together 
in  a  working  hypothesis  the  temple  evidence  so  far  as  it  bears 
upon  the  mythology  and  inter-action  of  the  North-  and  South - 
Star  worshippers. 

Date  B.C. 

Osiris      I 
6400     A  swarm  from  the  south  with  Thoth      r  Moon  Gods. 

Khonsu  ) 

Chnemu  (Sun  God). 
come  down  the  River. 
They  find  a  population  worshipping  Ea   and    Atrau.      Possibly  they 

were  merely  worshippers  of  the  dawn  and  twilight. 
The  Moon  worship  is  accepted  as  an  addition,  and  the  divine  dynasty 

of  Osiris  begins. 
The  swarm  brings  a  lunar  year  of  360  days  with  it,  and  the  Egyptian 

Calendar  beginning  I.  Thoth  commences. 
They  build  temples  at  Amada,  Semneh,  Philse,  Edfu,  and    probably 
Abydos.     All  these  were   probably  Osiris  temples,  so  called  be- 
cause  Osiris,  the  Moon-god,  was  the  chief  deity,  and   they   were 
used  for  the  determination  of  the  Sun's  place  at  the  Autumnal 
Equinox,  at  which  time  their  lunar  year  probably  began. 
5400     A  swarm,  or  swarms,  from  the  N.E.     One  certainly  comes  by  the  Red 
Sea,  and  founds  temples  at  Redisieh  and  Denderah  ;  another  may 
have  come  over  the  isthmus  and  founded  Aunu.     They  bring  the 
worship  of  AnuA 
The  Divine  dynasty  of  Set  is  founded,  and  we  can  imagine  religious 
strifes  between  the  partisans  of  the  new  northern  cult  and   the 
southern  moon-worshippers. 
These  people  might  have  come  either  from  North  Babylonia,  or  other 
swarms  of  the  same  race  may  have  invaded  North  Babylonia  at 
the   same  time. 
-1-5000     [This  date  is  fixed  by  Hippopotamus  not  being  circumpolar  after  it. 
It  might  have  been  much  eai-lier,  but  not  much  later.  J 
Horus  with  his  "  blacksmiths  "  comes  down  the  river  to  revenge  his 
"  father  Osiris  "  by  killing  his   murderer  Set  (the  Hippopotamus). 
The    6400    B.C.   people,    who  came  from    the    South,    had    been 
worsted  by  the  last  (5400  B.C.)  swarm  from  the  N.E.,  and  have 
sent  for  southern  assistance. 
^  Annu  and  An  (Denderah) :    (?  "  la  grandc  Tribu  des  Anou"  of  Maspcro  ?) 
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The    South    people   by  tliis   time    had   become    Sun-worshippers,   and 

"Osiris  "  now  means  Sun  as  well  as  Moon. 
The   X.E.  people  are  beaten,  and  there  is  an  amalgamation  of  the 
Original  and  Southern  cults.     The   X.E.  people  are  I'educed  to 
second  place,  but  Set  is  retained,  and  Anuhis  looks  after  sepulchres, 
soon  to  be  replaced  by  Osiris  as   Southern  priestcraft   prevails. 
The  priestty  headquarters  now  are  at  Annu  and  Abydos.     At  the 
former  place  we  have  an  amalgamated  cult  representing  Sun  and 
X.   Star  gods.     At  Abydos   Osiris  (changed  into  a   Sun-God)  is 
supreme. 
TMariette^iw^    Another  swarm   from   N.E.,  certainly  from   Babylonia  this  time, 
Brugsch  3700]      and  appai'ently  by  isthmus  only,  since  no  E.-AV.  temples  are  found 
on  Red  Sea  roads. 
They  no  longer  bring  Anu  alone.     There  is  a  Spring  Equinox  Sun- 
God. 
3700     Southern  people  at  Barkal  and  Thebes  in  force  ;  temple-building  on  a 
large  scale.     Chnemu  begins  to  give  place  to  Amen-Ra.     Still 
more  blending  between  original  and  Southern  peoples. 
3.500     Final  blending  of  Xorth  and  South  cults  at  Thebes.     Temples  founded 

there  to  Set  and  Min,  on  the  lines  of  Ann\i  and  An. 
3200     Establishment  of  worship   of   Amen-Ra   at    Thebes.       Supremacy   of 
Theban  priests. 


CHAPTER    XXXVII. 

THE     EGYPTIAN   AND    BABYLONIAN    ECLIPTIC  CONSTELLATIONS. 

I  HAVE  already,  in  Chapter  XXXII.,  pointed  out  that  at  Annu 
we  seemed  limited  to  Set  as  a  stellar  divinity ;  so  soon  as 
pyramid  times  are  reached,  however,  this  was  changed,  and 
we  fomid  the  list  of  the  gods  increased,  and  the  worship 
of  the  sun  and  of  stars  in  the  constellations  of  the  Bull 
and  Scorpion  went  on,  if  it  was  not  begun,  in  Egypt,  in 
pyramid  times.  These  constellations  were  connected  with  the 
equinoxes ;  and  associated  with  the  introduction  of  these  new 
worships  in  joyramid  times  was  the  worship  of  the  bull  Apis. 

The  first  question  which  now  arises  is.  When  w^ere  any 
ecliptic  constellations  established  in  Babylonia  ?  and  next, 
Which  were  they? 

Jensen,  in  his  "Kosmologie  der  Babylonier,"  tells  us  that 
there  is  some  very  definite  information  relating  not  only  to 
Taurus  and  Scorpio,  but  to  Capricornus  and  other  winter  con- 
stellations ;  and,  as  in  Egypt  so  in  Babylonia,  for  the  first 
references  to  the  constellations  we  have  to  refer  to  the  religion 
and  the  mythology. 

So  far  as  I  have  been  able  to  gather,  any  myth  like  the 
Egyptian  myth  of  Horus,  involving  combats  between  the  sun 
and  circumpolar  star  gods,  is  entirely  lacking  in  Babylonia, 
but  a  similar  myth  in  relation  to  some  of  the  ecliptic  con- 
stellations is  among  the  best  known.  Jensen  shows  that  the 
first  notions  of  the  Babylonian  constellations  are  to  be  got 
by  studying  the  sun-gods,  and  especially  the  mythic  war 
between  the  later  sun-god  Marduk  and  the  monster  Tiamat. 

I  have    already    referred    to    Marduk ;    he    is    tlie    Spring 
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Siiu-God,  and  it  has  also  been  stated  that  the  greatest  god 
of  ancient  Babylonia,  la  of  Eridu,  was  connected  A^th  the 
constellation  of  Capricomus. 

Mai-diik  represented  the  constellation  of  the  Bidl.  Here 
I  quote  Jensen  : —  ^ 

"  It  has  already  been  suggested  that  the  Bull  is  a  s}Tiibol 
of  the  Spring-Sun  ManluJc ;  that  he  was  originall}'  complete ; 
that  he  at  one  time  extended  as  far  as  the  Fish  of  /«,  i.e. 
the  western  Fish;  that  the  Fish  of  la^  out  of  which  the  sun 
emerged  at  the  end  of  the  year  in  ancient  times  to  enter 
Taurus,  is  to  represent  /«,  the  God  of  the  Ocean,  out  of 
which  his  son  Mardnk,  the  early  sun,  rises  daily;  finally, 
that  a  series  of  constellations  west  of  the  Fish(es)  is  intended 
to  represent  symboKcally  this  same  ocean.  Mardiik  is  on  the 
one  hand,  as  early  sun  of  the  day  (and  the  year),  the  son 
of  /«,  the  god  of  the  world- water." 

As  to  the  sun-god  Marduk,  then,  he  rej^resents  the  sun 
at  the  venial  equinox,  when  the  sunrise  was  heralded  by 
the  stars  in  the  Bull. 

But  what,  then,  are  the  fish  of  la  and  the  other  con- 
stellations referred  to?  They  are  all  revealed  to  us  by  the 
myth.     They  are  the  Southern  ecliptic  constellations. 

Tiumat. 

Tiamat,  according  to  Jensen,  means  initially  the  Eastern 
Sea  (j).  307).  This  was  expanded  to  mean  the  "Weltwasser" 
(p.  315),  which  may  be  taken  to  mean,  I  suppose,  the  origin 
of  the  Greek  w/ceai/o<?,  and  possibly  the  overh-ing  finnament 
of  waters.  .These  firmamental  waters  contain  the  southerly 
ecliptic  constellations,  the  winter  and  bad-weather  signs — 
the  ScorjHon,  the  Goat-fish,  and  the  Fish  among  tliem. 

1  Op.  cit.,  p.   315. 
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It  must  be  pointed  out  that  these  southerly  constellations 
were  associated  with  the  God  of  Endu  in  his  first  stage. 

The   Constellations  referred  to  in   the  Myth  of  Marduk  and 

Tiamat. 

We  are  indebted  to  the  myth,  then,  for  the  knowledge 
that  when  it  was  invented,  not  only  the  constellations  Bull 
and  Scorpion,  but  also  the  Goat  and  Fishes  had  been  estab- 
lished in  Babylonia. 

This  argument  is  strengthened  l}y  the  following  con- 
siderations suggested  by  Jensen  : — 

*'We  look  in  vain  among  the  retinue  of  Tiamat  for  an 
animal  corresponding  to  the  constellations  of  the  zodiac  to 
the  east  of  the  vernal  equinox.  This  cannot  be  accidental. 
If,  therefore,  we  contended  that  the  cosmogonic  legends  of 
the  Babylonians  stood  in  close  relationship  to  the  phenomena 
of  sunrise  on  the  one  hand  and  the  entrance  of  the  sun 
into  the  vernal  equinox  on  the  other — that,  in  fact,  the 
creation  legends  in  general  reflect  these  events — there  could 
not  be  a  more  convincing  proof  of  our  view  than  the  fact 
just  mentioned.  The  three  monsters  of  Tiamat,  which 
Marduk  overcomes,  are  located  in  the  '  water-region '  of  the 
heavens,  which  the  Spring-Sun  Marduk  '  overcomes '  before 
entenng  the  (ancient)  Bull.  If,  as  cannot  be  doubted,  the 
signs  of  the  zodiac  are  to  be  regarded  as  symbols,  and 
especially  if  a  monster  like  the  goat-fish,  whose  form  it 
is  difficult  to  recognise  in  the  corresponding  constellation, 
can  only  be  regarded  as  a  symbol,  then  we  may  assume 
without  hesitation  that  at  the  time  when  the  Scorpion, 
the  Goat-Fish,  and  the  Fish  were  located  as  signs  of 
the  zodiac  in  the  water-region  of  the  sky,  they  already 
played   their  parts  as  the  animals   of  Tiamat  in  the  creation 
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legends.  Of  coui*se  they  were  not  taken  out  of  a  complete 
story  and  placed  in  the  sky,  but  conceptions  of  a  more 
genei'al  kind  gave  the  first  occasion.  It  does  not  follow 
that  all  the  ancient  myths  now  knowTi  to  us  must  have 
been  available,  but  cei-tainly  the  root-stock  of  them,  perhaps 
in  the  fomi  of  unsystematic  and  miconnected  single  stories 
and  concepts." 

There  is  still  fm*ther  evidence  for  the  constellation  of  the 
Scoi*2)ion. 

"  A  Scorpion-Man  plays  also  another  pai*t  in  the  cosmology 
of  the  Babylonians.  The  Scorpion-Man  and  liis  A\'ife  guard  the 
gate  leading  to  the  Ma.^iu  mountain(s),  and  watch  the  sun  at 
rising  and  setting.  Their  upper  pai*t  reaches  to  the  sky,  and 
their  irtu  (breast  ?)  to  the  lower  regions  (Epic  of  Gistubar  60,9). 
After  Gistubar  has  ti-avei-sed  the  MaSu  Mountain,  he  reaches 
the  sea.  This  sea  lies  to  the  east  or  south-east.  However 
obscure  these  conceptions  may  be,  and  however  they  may 
render  a  general  idea  impossible,  one  thing  is  clear,  that  the 
Scorpion-Men  are  to  be  imagined  at  the  boundary  between 
land  and  sea,  upper  and  lower  world,  and  in  such  a  wav  that 
the  upper  or  human  poi*tion  belongs  to  the  uj^per  region,  and 
the  lower,  the  Scorpion  body,  to  the  lower.  Hence  the 
Scorpion-Man  represents  the  boundary  between  Hght  and  dark- 
ness, between,  the  finn  land  and  the  water  region  of  the  world. 
3Ia?'duk,  the  god  of  light,  and  vanquisher  of  Tiamat,  i.e.  the 
ocean,  has  for  a  s^nnbol  the  Bull^ Taurus,  into  which  he 
entered  in  spring.  Tliis  leads  almost  necessarily  to  the  suppo- 
sition that  both  the  Bull  and  the  Scorpion  were  located  in  the 
heavens  at  a  time  when  the  smi  had  its  vernal  equinox  in 
Tam*us  and  its  autumnal  equinox  in  Scorpio,  and  that  in  their 
principal  parts  or  most  conspicuous  star  gi'oups ;  hence  probably 
in  the  vicinity  of  Aldebaran  and  Antares,  or  at  an  epoch  when 
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the  principal  pai'ts  of  Taurus  and  Scorpio  appeared  before  the 
sun  at  the  equinoxes." 

If  my  suggestion  be  admitted  that  the  Babyh)nians  dealt 
not  with  the  daily  fight  but  with  the  yearly  fight  between  light 
and  darkness — that  is,  the  antithesis  between  day  and  night 
was  expanded  into  the  antithesis  between  the  summer  and  the 
winter  halves  of  the  year — then  it  is  clear  that  at  the  vernal 
equinox  Scorpio  setting  in  the  west  would  be  watching  the 
sunrise ;  at  the  autumnal  equinox  nsing  in  the  east,  it  would 
be  watching  the  sunset ;  one  part  would  be  visible  in  the  sky, 
the  other  would  be  below  the  horizon  in  the  celestial  waters. 
If  this  be  so,  all  obscurity  disappears,  and  we  have  merely  a 
very  beautiful  statement  of  a  fact,  from  which  we  learn  that 
the  time  to  which  the  fact  applied  was  about  3000  B.C.,  if 
the  sun  were  then  near  the  Pleiades. 

Jensen,  in  the  above-quoted  passage  by  implication,  and 
in  a  subsequent  one  directly,  suggests  that  not  all  the  zodiacal 
constellations  were  established  at  the  same  time.  The  Baby- 
lonians apparently  began  with  the  easier  problem  of  having 
six  constellations  instead  of  twelve.  For  instance,  we  have 
already  found  that  to  complete  the  present  number,  between 

Scorpio  Capricornus  Pisces 

we  must  interpolate 

Sagittarius  Aquarius. 

Aries  and  Libra  seem  also  to  be  late  additions  according  to 
Jensen,  who  wi'ites  : — 

"  We  have  already  above  (p.  90)  attempted  to  explain  the 
striking  phenomenon  that  the  Bull  and  Pegasus,  both  with  half- 
bodies  only,  rjfj'lTOfioi,  enclose  the  Ram  between  them,  by  the 
assumption  that  the  latter  was  interposed  later,  when  the 
sun  at  the  time  of  tlie  vernal  equinox  was  in  the  hind  parts 
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of  the  Bull,  so  that  tliis  point  was  no  long-er  sufficieutly  marked 
in  the  sky.  Another  matter  susceptible  of  a  like  explanation 
may  be  noted  in  the  region  of  the  sky  opposite  to  the  Ram 
and  the  Bull.  Although  we  cannot  doubt  the  existence  of  an 
eastern  balance,  still,  as  already  remarked  (p.  68),  the 
Greeks  have  often  called  it  yjiKai  '  claws '  (of  the  Scorpion), 
and  according  to  what  has  been  said  above  (p.  312),  the  sign 
for  a  constellation  in  the  neighlx)urliood  of  our  Libra  reads  in 
the  Arsacid  insci-ij^tion  '  claw(s) '  of  the  Scorpion.  These  facts 
are  very  simply  explained  on  the  supposition  that  the  Scorpion 
originallv  extended  into  the  region  of  the  Balance,  and  that 
oiiginally  a  and  /S  Lil^rae  represented  the  '  horns '  of  the 
Scorpion,  but  later  on,  when  the  autumnal  equinox  coincided 
w4th  them,  the  term  Balance  was  applied  to  them.  Although 
tliis  was  used  as  an  additional  name,  it  was  onlv  natm-al  that 
the  old  teiTQ  should  still  be  used  as  an  equivalent.  But  it 
also  indicates  the  great  age  of  a  portion  of  the  zodiac." 

Let  us  suppose  that  what  happened  in  the  case  of  Aries  and 
Libi*a  haj^pened  with  six  constellations  out  of  the  twelve:  in 
other  ivoi'ds,  that  the  original  zodiac  consisted  only  of  six  con- 
stellations. 


?c3 


OQ  O  Ah 


^ 


The  upper  Hst  not  only  classifies  in  an  unbroken  manner 

A  A 
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the  Fish-Man,  the  Goat-Fish,  the  Scorpion-Man,  and  Marduk 
of  the  Babylonians,  but  we  pick  up  all  or  nearly  all  of  the 
ecliptic  stars  or  constellations  met  with  in  early  Egyptian 
mythology,  Apis,  The  Tortoise,^  Min,  Serk-t,  Chnemu,  as  repre- 
sented by  appropriate  symbols. 

Further,  the  remarkable  suppression  or  small  representa- 
tion of  the  Lion  in  both  the  more  ancient  Babylonian  and 
ICgyptian  mythology  is  explained.  I  have  shown  before  how 
the  Babylonians  with  an  equinoctial  year  would  take  slight 
account  of  the  solstice,  while  it  also  follows  that  the  Egyptians, 
wlio  were  wise  enough  not  to  use  zodiacal  stars  for  their 
warnings  of  sunrise,  for  the  reason  that  stars  in  the  brighter 
light  of  dawn  near  the  sun  are  more  difficult  to  see,  might 
easily  neglect  the  constellation  of  the  Lion,  as  first  Phact  and 
then  Siiius,  both  southern  stars,  marked  for  them  the  advent 
of  the  summer  solstice  ;  on  different  grounds,  then,  the  Lion 
might  well  have  been  at  iirst  omitted  in  both  countiies. 

Since  there  is  a  doubt  as  to  the  existence  of  the  Lion 
among  the  first  Bab3donian  constellations,  the  argument  in 
the  following  paragraph  would  appear  to  refer  to  observa- 
tions made  at  a  later  time,  when  totemism  was  less  preva- 
lent : — 

"  The  Lion  in  the  heavens  must  represent  the  heat  of 
the  summer.  He  does  this  most  effectually  when  the  summer 
solstice  coincides  Avitli  the  constellation  —  that  is,  when  its 
principal  stars  appear  before  the  sun  at  the  summer  solstice. 
This  ha^jpened  at  the  time  when  the  vernal  equinox  lay 
in   Taums,    and   when   the   principal    star-group   of   the   Bidl 

'  I  think  I  am  right  about  the  Tortoise,  for  I  find  the  following  passage  in  Jensen,  p.  65, 
where  he  notes  the  absence  of  the  Crab:— "Ganz  absehend  davon,  ob  dasselbe  fiir  unsere 
Frage  von  Wichtigkeit  werden  wird  oder  nicht,  muss  ich  daran  erinnern,  das  untor  den 
Emblemen,  welche  die  sogcnannten  'Deeds  of  Sale'  hiiufig  begloiten,  verschiedene  Male  wie 
der  Scorpion  so  die  Schildkriite  abgebildet  gefunden  wird." 
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appeared  before  the  sun  at  the  time  of  the  venial  equinox. 
The  Water-jug  (Amphora),  xlquaiius,  must  represent  symbol- 
ically the  watery  season  of  w'inter.  It  does  this  most  ef- 
fectually when  the  Avinter  solstice  coincides  Avitli  it,  or  its 
principal  star-group  appears  before  the  sun  at  the  winter 
solstice.  This  happened  about  the  time  when  the  venial 
equinox  lay  in  Taui'us,  and  its  principal  star-group  rose 
before  the  sun  at  the  time  of  the  vernal  equinox." 

Thanks  to  Jensen's  researches,  then,  we  have  the  im- 
portant conclusion  before  us  that  the  Babylonians,  as  well 
as  the  Egyptians,  in  early  times  s3rmbolised  the  following 
constellations : — 


Taurus 

Bull. 

Cancer 

Tortoise. 

Vii-go 

Ear  of  com  or  other  product  representing 

fertility. 

Scorpio 

Scorpion, 

Capricomus... 

Goat-man  or  goat-fisL. 

Pisces 

Fish-man. 

But  what  time  was  this  ? 

AVe  have  seen  that  in  Egypt  the  Bull  constellation  had 
been  established  possibly  in  the  time  of  Mena,  and  that 
certainly  both  the  Bull  and  the  Scorpion  had  been  estabKshed 
in  pyi'amid  times. 

I  have  also  given  evidence  to  show  that  the  E.  and  W. 
pyramid  worship  was  brought  from  Babylonia.  Xow,  about 
this  date  we  know  that  Sargon  I.  was  king  of  that  country, 
and  reigned  at  Accad  or  Agade,  lat.  33°  X.,  on  the  right 
bank  of  the  Euphi-ates,  Sippai*a  being  across  the  river.  Here 
it  may  be  mentioned  that  the  latitudes  of  Eridu  and  Babylon 
are  31°  X.  and  32i°  X.  respectively,  so  that  Agade  was  to 
the  north  of  both. 

Although    the    worship    of    Marduk — that    is,    the    venial 
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equinox  Sun-god — in  Babylon  was  much  intensified  when 
Khammurabi  reigned  about  2200  B.C.,  it  is  known  that  it 
existed  long  before  ;  how  long  I  cannot  find.  It  is  also  very 
remarkable  that  the  deities  of  Eridu,  whenever  that  city  was 
pre-eminent,  were  guarded  by  sacred  bulls.  We  must  leave 
it  undetermined,  therefore,  at  what  date  the  Bull  sun-god 
was  established  ;  but  it  seems  certain,  on  the  alcove  grounds, 
that  it  must  have  been  before  pyramid  times. 

But  we  are  not  limited  to  the  above  line  of  evidence. 
There  are  astronomical  considerations  which  will  help '  us. 
For  the  purpose  of  noting  the  validity  of  the  argument 
based  upon  tliem,  a  slight  reference  is  necessary  to  the 
change  of  the  equinoctial  point  along  the  ecliptic. 

By  the  precessional  movement,  the  j^osition  of  the  sun 
in  the  ecliptic  at  an  equinox  or  solstice  sweeps  round  the 
ecliptic  in  about  25,000  years.  Now  if  we  suppose  twelve 
ecliptic  constellations  of  equal  size — that  is,  30°  long  (30°  x 
12  =  360°) — the  time  it  would  take  the  sun's  place  at  the 
vernal  equinox  to  pass  through  one  constellation  would  be 
^25^0  _>j  2083  years.  If  the  constellation  of  the  Bull  were  twice 
as  long  formerly  as  it  is  now  (when  the  constellations  are 
twice  as  numerous),  of  course  this  period  would  be  doubled. 

So  that  the  statement  that  the  sun  at  the  equinox  was 
in  the  Bull  does  not  help  us  very  much  to  an  actual  date, 
and  the  constellation  of  the  Lion  could  have  been  established 
2000  years  after  the  Bull,  and  yet  have  marked  the  summer 
solstice. 

Further,  if  all  the  stars  of  the  Bull  (speaking  generally) 
are  seen  at  dawn — that  is,  before  the  sun  rises — the  sun  has 
not  yet  reached  the  Bull.  We  can  then,  at  all  events,  fix  a 
minimum  of  time.  The  sun's  longitude  at  the  vernal  equinox 
being   always   0,    the   longitude  of   the  most  easterly   part  of 


Chap,  xxxvii]        DATE    OF   SPRIXG-SUX    WORSHIP.  405 

the  constellation,  assuming  this  part  not  to  have  been  changed, 
^\ill  give  us  the  number  of  yeai*s  that  have  elapsed. 

I  now  go  on  to  state  Jensen's  view  as  to  the  date  of  the 
introduction  of  the  god  Marduk  into  Babylonian  mythology, 
or,  in  other  words,  of  the  woi-ship  of  the  spiing-tide  sun. 

Jensen  remarks : — 

"  It  may  safely  be  assumed  that  the  constellations  of  the 
Scorpion  and  the  Bull  actually  oiiginated  at  the  latest  at  a 
time  when  the  autumnal  and  venial  equinoctial  points  re- 
spectively coincided  with  their  pi-incipal  stai-s.  But  this  was 
the  case  more  than  4900  years  ago.  But  if  we  assume  that 
Taurus  and  Scoi'jiio  were  given  their  names  at  a  time  when 
their  main  stars  rose  before  the  sun  at  the  time  of  the 
vernal  and  autumnal  equinoxes  respectively,  we  should  obtain 
as  the  date  of  the  establishment  of  the  constellations  of 
Taiu'us  and  Scoi-j^io  in  the  skies  about  the  year  -5000.^ 
According  to  Dr.  Tetens,  the  sun  stood  at  the  tips  of  the 
horns  of  the  Bull  at  the  commencement  of  spring  6000  years 
ago.  At  this  time,  therefore,  Taurus  had  completely  risen 
above  the  eastern  horizon  at  sunrise. 

"  Since  it  is  not  inconceivable  that  in  the  delinearion  of 
the  lii-st  signs  of  the  zodiac  a  name  was  attached  to  a  con- 
stellation of  the  ecliptic  emero-iiig  from  behind  the  snn,  and 
apparently  more  or  less  connected,  the  name  being  such  as 
to  indicate  symbolically  the  begimiing  of  the  spring  then 
occuiiing,  the  time,  about  1400  B.C.,  might  also  be  that  of 
the  introduction  of  the  Bull  (and  the  Scorpign).  But  it  is, 
of  course,  not  necessary  that  this  should  have  occuiTed  at 
one  of  the  three  epochs  mentioned ;  this  is,  indeed,  highly 
improbable,  and   the  process   must    be    regarded   as    follows : 

^  According  to  a  commTicication  of  Dr.  Tetens,  Aldebaran  rose  heliacally  at  the  beginning 
of  spring  for  Babylon  6900  years  ago. 
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Wlien  the  idea  was  conceived  of  indicating  symbolically  the 
beginning  of  spring  in  the  sky — whether  the  idea  originated 
in  the  brains  of  the  masses  or  in  that  of  a  learned  scholar, 
whether  it  had  a  mythological  or  a  more  scientific  basis — 
a  name  was  given  in  the  >  first  instance  to  the  region  in 
which  the  sun  was  at  the  beginning  of  spring,  or  to  that 
west  of  it,  the  name  denoting  symbolically  tlie  beginning  of 
spring.  This,  of  course,  does  not  exclude  the  possibility  that 
more  eastward  portions  of  the  ecliptic,  whose  stars  were  less 
prominent,  were  included  in  this  name.  From  this  we  may 
conclude  that  Taurus  did  not  originate  later  than  -3000,  for 
at  that  time  Aldebaran,  its  principal  star,  stood  east  of  the 
sun  at  the  beginning  of  spring.  Hence  it  would  follow 
that  our  creation  legends  are,  at  least  in  part,  just  as  old."  ^ 

It  may,  then,  be  gathered  from  the  above  that  the  con- 
stellations of  the  Bull  and  the  Scorpion  were  recognised  as 
such  at  the  same  early  date  both  in  Babylonia  and  Egypt ; 
and  to  these  we  may  add  the  Tortoise  (our  present  Cancer) 
and  some  of  the  southern  constellations.  Further,  that  the 
date  of  their  establishment  was  certainly  not  later  than,  say, 
4000  B.C.,  and  probably  much  earlier. 

With  regard  to  the  complete  ecliptic,  the  information 
seems  meagre  both  from  Babylonia  and  from  Egypt  in  early 
times.  I  have  already  referred  to  the  Egyptian  decans,  that 
is,  the  lists  of  stars  rising  at  intervals  of  ten  days.  The  lists 
will  be  found  in  Lepsius  and  in  Brugsch's  "  Astronomische  und 

'  With  regard  to  these  legends  Jensen  writes  :  "  Now  it  is  remarkable  that  the  oldest 
historical  king  about  whom  the  Babylonians  know  anything',  Sargon  of  Agadi  ('r)  is  said 
to  have  lived  about  3750  B.C. — i.e.,  5639  years  ago — and  that  his  son  is  called  Naram-Sln= 
'  favourite  of  Sin,'  the  moon-god.  And  if  we  bear  in  mind  that  the  zodiac  with  its 
signs  plays  into  the  Babylonian  legends  of  creation,  and  that  the  Hebrew  cosmogonic 
legends  are  derived  from  these,  it  is  for  us  even  more  remarkable  that  the  Jews  place 
the  creation  of  the  world  5649  years  ago,  however  much  the  figures  derived  from  the 
Bible,  according  to  other  computations  and  traditions,  may  depart  therefrom.  Whether 
this  is  accidental  or  not,  I  do  not  profess  to  judge." 
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Astrologisclie  IiL<clirifteu,"  but  the  .stars  have  not  been  made 
out.  In  later  times  in  Babylonia— sav  1000  B.C. — the  follow- 
ing  list  represents  the.  results  of  Jensen's  investigations : — 

(1)  Perhaps  Aries  (  =  "leading  sheep  "). 

(2)  A  "  Bull  (of  the  Heavens)  "rrAldebai-an  or  (and)  =  our  Taurus. 

(3)  Gemini. 

(4)  ? 

(5)  Perhaps  Leo. 

(6)  The  constellation  of  the  "  Corn  in  Ears  "  =  the  Ear  of  Corn.    [Spica.] 

(7)  Probably  Libra,  whose  stars  are,  however,  at  least   in    general, 
called  "  The  Claw(s)  "  {i.e.,  of  the  Scorpion). 

(8)  The  Scorpion. 

(9)  Perhaps  Sagittarius. 

(10)  The  "  Goat-fish  "= Caper. 

(11)  ? 

(12)  The  "  Fish"  with  the  "  Fish  band." 

A  few  hundred  years  later,  we  learn  from  the  works  of 
Strassmeyer  and  Ejjping,  a  complete  chain  of  twenty-eight 
stars  along  the  ecliptic  had  been  estabHshed,  and  most  careful 
observations  made  of  the  paths  of  the  moon  and  planets,  and 
of  all  attendant  phenomena.  The  ecliptic  stars  then  used  in 
Babvlonia  were  as  follows: — ^ 


1. 

/J  Pisciuui. 

1.5. 

a 

Leonis. 

2. 

/3  Arietis. 

16. 

P 

Leonis. 

3. 

a  Arietis. 

17. 

/3 

Leonis. 

4. 

ij  Tauri. 

18. 

a 

Virginis. 

5. 

a  Tauri. 

19. 

y 

Vu'ginis. 

6. 

/3  Tauri. 

20. 

a 

Virginis. 

7. 

^  Tauri. 

21. 

a 

Librse. 

8. 

T)  Geminorum. 

22. 

/3 

Librje 

9. 

p.  Geminorum. 

23. 

c 

Scorpionis. 

10. 

y  Geminorum. 

24. 

a 

Scorpionis. 

11. 

o  Geminorum. 

25. 

a 

Ophiuchi. 

12. 

/3  Geminorum, 

26. 

a 

Capricorni 

13. 

I  Cancri. 

27. 

7 

Capricorni 

14. 

£  Leonis. 

•^8. 

J? 

Capricorni. 

^ "  Astronomisches  aua 

BabyloD,' 

'pp.11 

7-133. 
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In  Egjpt,  dating  from  the  twentieth  dynasty  (1100  B.C.), 
is  a  series  of  star  tables  which  have  puzzled  Egyptologists 
from  Champollion  and  Biot  downwards.  These  observations 
are  recorded  in  several  manuscripts  found  in  tombs ;  they 
seem  to  have  been  given  as  a  sort  of  charm  to  the  people 
who  were  buried,  in  order  to  enable  them  to  get  through  the 
difficvdties  of  the  way  in  the  nether  world. 

The  hieroglyphs  state  that  a  particular  star  of  a  particular 
Egyptian  constellation  is  seen  at  a  particular  hour  of  the  night. 
We  have  twelve  lines  representing  the  twelve  hours  of  the 
night,  and  it  is  stated  that  we  have  in  these  vertical  lines  the 
equivalent  of  the  lines  in  our  transit  instruments,  and  that 
the  reference  "  in  the  middle,"  ''  over  the  right  eye,"  ''  over 
the  right  shoulder,"  or  "  over  the  left  ear,"  as  the  case  may  be, 
is  simply  a  reference  to  the  position  of  the  star. 

Were  this  confirmed,  one  of  the  remarkable  things  about 
the  inquiry  would  be  that  the  Egyptians  did  not  hesitate  in 
those  days  to  make  a  constellation  cover  very  nearly  90°  of 
right  ascension,  showing  that  they  wished  to  have  as  few 
constellations,  including  as  many  stars,  as  possible.  But  the 
best  authorities  all  agree  that  these  are  tables  of  stars  rising 
at  different  hours  of  the  night,  and  a  small  constellation  near 
the  pole  might  have  taken  many  hours  to  rise. 

The  observations  were  made  on  the  1st  and  16tli  of 
every  month.  The  chief  stars  seem  to  be  twenty-four  in 
number,  and  it  looked  at  first  as  if  we  had  really  here  a  list 
of  piiceless  value  of  twenty-four  either  ecliptic;  or  equatorial 
stars,  similar  to  the  decans  to  which  reference  has  already 
been  made. 

Unfortunately,  however,  the  list  has  resisted  all  efforts  to 
completely  understand  it.  Whether  it  is  a  list  of  risings  or 
meridian   passages  even  is  still    in   dispute.      Quite  recently, 
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indeed,  one  of  the  investigators,  Herr  Giistav  Billinger,^  has 
not  liesitated  to  consider  it  not  a  list  of  observations  at  all, 
but  a  compilation  for  a  special  purpose. 

"  The  star-table  is  intended  to  cany  the  principle  of  time 
into  the  rigid  worid  of  the  grave,  and  represents  over  the 
sepulchral  vault  '  the  eternal  horizon,'  as  the  ancient  Egyptians 
so  aptly  styled  the  gi-ave,  an  imitation  of  the  sky,  a  compen- 
sation for  the  skv  of  the  upper  world  wdtli  its  time-measuring 
motion ;  yet  the  idea  here  is  bolder,  the  execution  is  more 
artiiicial  and  complicated,  since  the  sculptor  endeavoured  to 
combine  the  daily  and  the  annual  motion  of  the  celestial  vault 
in  one  picture ;  wanted  to  transfer  into  the  grave  the  temjioral 
frames  in  which  all  human  life  is  enacted.  Tliis  endeavour  to 
represent  by  one  configuration  both  motions  and  both  chrono- 
logical units  explains  all  the  peculiarities  and  imperfections 
of  our  star-table. 

"  The  simplest  means  of  representing  both  motions  was 
found  in  the  stars,  which  circle  the  earth  in  the  course  of  a 
day,  and  indicate  the  year  by  the  successive  appearance  of 
new  stars  in  the  moi-nino;  t\^41ioht.  If  the  same  stars  were  to 
sei*ve  both  purposes  in  one  repi'esentation,  it  was  necessary  to 
take  twentv-foui*  stars  which  rose  at  intervals  of  fifteen  days, 
since  only  such  followed  each  other  at  an  average  distance  of 
15",  and  were  therefore  useful  for  showing  the  hours. 

"  If  the  calendar- maker  really  possessed  a  list  of  the 
twenty-four  principal  (zodiacal)  stars,  the  course  of  the  year 
was  indicated  thereby ;  but  since  he  also  wanted  to  represent 
the  daily  motion,  he  might  with  some  justice  have  composed 
each  night  out  of  eleven  of  these  stars,  since  the  stai*s'  risings 
are  only  visible   during   the    ten  middle  hours  of   the  night. 

1  "Die  Stemtafeln  in  den  agj-ptischen  Konigsgrabem  von  Biban  el-Moluk,"  von  Gustav 
Bilfinger  (p.  09). 
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But  ten  hours  would  not  have  adequately  represented  the 
night,  since  this  was  thought  of  as  a  twelve  hours'  interval. 

"  There  was  a  way  out  of  it — viz.,  to  call  hora  0  '  sunset,' 
hora  12  '  sunrise,'  which  would  have  been  a  simj^le  and  correct 
solution  if  tlie  division  of  the  niglit  into  twelve  parts  for 
practical  purposes  had  been  aimed  at.  But  this  expedient  he 
could  not  adopt,  because  he  could  or  would  only  operate  with 
stars,  and  the  notions  of  sunrise  and  sunset  found  no  place 
in  his  tables.  Thus  he  was  forced  to  fahiffj  the  customary 
division  of  the  houi-s,  by  squeezing  the  twelve  hours  of  the 
night  into  the  time  during  which  star  risings  are  visible — viz., 
the  dark  night  exclusive  of  twilight.  On  the  other  hand,  he 
could  not,  A\T.th  his  principal  stars  at  intervals  of  15°,  divide 
his  niglit,  shortened  as  it  was  by  two  hours,  into  twelve  parts, 
and  thus  he  was  obliged  to  make  use  of  two  or  three  auxiliary 
stars,  as  we  have  proved  in  detail  above,  and  thus  yet  more 
to  disfigure  the  hour- division,  since  thereby  the  lengths  of 
the  liours  were  made  very  variable.  These  are  then  two 
things  which  we  must  not  regard  as  peculiarities  of  ancient 
Egyptian  reckoning,  but  as  a  consequence  of  the  leading  idea 
of  our  table,  which  did  not  intend  to  facilitate  the  division 
of  the  night  into  twelve  parts  by  star  observations,  but  was 
calculated,  by  the  connection  of  thirteen  stars  with  thirteen 
successive  moments,  to  create  the  idea  of  the  circling  host  of 
stars  and  thence  the  course  of  the  night." 

I  give  an  abstract  of  \\\q  list  of  the  twenty-four  principal 
stars  and  the  Egyptian  constellations  in  which  they  occur  : — 

1.  Sahu  =  Orion. 

2.  Sothis=Sirius. 

3.  The  two  stars. 

4.  The  stars  of  the  water. 

5.  The  lion. 

6.  The  many  stars. 
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ELL  AT  IONS   /J 

7. 

Mena's  hei-ald. 

8. 

Meua, 

9. 

Mena's  followers 

10.  - 

_- 

11- 

12. 

'  Hippopotamus. 

13. 

u.. 

15. 

16. 

17. 
18. 

■  Xecht. 

19. 

20.. 

21. 

ArL 

22.1 
23.J 

Goose. 

21. 

Sahu=Head  of  C 
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It  ^Wll  be  seen  that  even  thi.s  Egyptian  star-list  is  veiy 
indeterminate.  It  is  known  that  Saliii  is  the  name  for  the 
constellation  of  Orion.  The  hippopotamus  rej^resents  Draco, 
and  probably  Xecht  another  northern  constellation.  There 
are  indications,  too,  that  Mena  may  symbolise  Spica,  with 
which  star  we  have  seen  Min-wor.ship  associated.  Further 
than  this  the  authoiities  do  not  venture  at  present  to  go. 


CHAPTER    XXXVIII. 

THE    INFLUENCE    OF    EGYPT    UPON    TEMPLE-ORIENTATION     IN    GREECE. 

In  the  final  pages  of  this  book  I  have  to  show  that  recent 
investigations  have  put  beyond  all  doubt  the  fact  that  the 
astronomical  observations  and  temple-worship  of  the  Egyptians 
formed  the  basis  first  of  Greek  and  later  of  Latin  temple- 
building. 

I  have  indicated  in  a  former  chapter  that  in  our  own  days, 
and  in  our  own  land,  the  idea  of  orientation  which  I  have 
endeavoured  to  work  out  for  Egypt  still  holds  its  own.  It 
was  more  than  j^robable,  therefore,  that  we  should  find  the 
intermediate  stages  in  those  countries  whitlier  by  universal 
consent  Egyptian  ideas  percolated.  Among  these,  Greece 
holds  'the  first  place,  as  it  was  the  nearest  point  of  Europe 
to  the  Nile  Valley. 

Before  we  study  the  orientation  of  the  Greek  temples, 
let  us  endeavour  to  realise  the  conditions  of  those  Greek 
colonists  who,  filled  with  the  Egyptian  learning ;  impressed 
with  the  massive  and  glorious  temples  in  which  they  had 
worshipped ;  favoured,  perchance,  moreover,  with  glimpses  of 
the  esoteric  ideas  of  the  priesthood;  and  finally,  fired  with 
Greek  ideals  of  the  beautiful,  determined  that  their  new  land 
should  not  remain  altarless. 

What  would  they  do?  They  would  naturally  adapt  the 
Egyptian  temple  to  the  new  surroundings,  climatic  among 
others.  The  open  courts  and  flat  roofs  of  Egyptian  temples 
would  give  way  to  covered  courts  and  sloping  roofs  to  deal 
with  a  more  copious  rainfall ;  and  it  is  curious  to  note  that 
the   chief    architectural    differences   have    this   simple   origin. 
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The  small  financial  re.sourees  of  a  colony  would  be  reason  good 
enough  for  a  cella  not  far  from  the  entrance,  ^^'itll  comets 
surrounding  it  under  the  now  necessary  roof.  The  instinctive 
love  of  beauty  would  do  the  rest,  and  make  it  a   sine  qua  non 


A  GBEEK  TEMPLE  REsTuRHD— THK  TEMPLE  uF  POaEIDOX  AT  P^STUM. 


that  the  rosy-fingered  dawn  should  be  observable,  and  that  the 
coloured  light  of  the  rising  sun  in  the  more  boreal  clime  should 
render  glorious  a  stately  statue  of  the  divinity. 

It  is  well  to  take  this  opportunity  of  emphasising  the 
transition  from  the  Egj-ptian  form  of  temple  to  the  Greek 
one,  in  order  to  show  how  completely  among  many  apparent 
changes  the  astronomical  conditions  were  retained.  The 
entrance    door  and    the  cella  are    always   in  the  axis  of   the 


4U 


THE    DAWN    OF    ASTRONOMY. 


[Chap.  XXXVIII. 


temple ;  tlie  number  of  colmnns  in  the  front  is  always  even ; 
the  door  is  never  hlocked. 

I  have  already  pointed  out  that  in  both  groups  of  Egyptian 
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THE   BACKGROUND. 


temples,  whether  furnished  with  a  pylon  or  not,  one  goes  from 
the  entrance  to  the  other  end,  which  held  the  sanctuary, 
through  various  halls  of  different  styles  of  architecture  and 
different  stages  of   magnificence.      But  in  the   Greek  temple 
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this  is  entirely  changed ;  the  approach  to  the  temple  was 
outside — witness  the  glorious  propylseum  of  the  Parthenon  at 
Athens — the  temple  representing,  so  to  speak,  only  the  core, 
the  Holy  of  Holies,  of  the  Egyptian  temple ;  and  any  magni- 
ficent approach  to  it  which  could  be  given  was  given  from 
the  outside.  Be  it  further  remarked  that  the  propylieum 
was  never  in  the  fair-wav  of   the   light  entering  the  temjjle. 


THE   EAST   FRONT   OF   THE    PARTHEXOX,    FACING    THE   KISIXG   OF   THE   PLEIADES. 


The  massive  pylons  of  some  of  the  Egyptian  temples  were 
useful  for  shading  the  roofless  outer  courts.  In  Greece  these 
were  no  longer  useful. 

The  east  front  of  the  Parthenon  very  much  more  re- 
sembles the  temple  of  Denderah  than  it  does  the  early  Egvptian 
temple — that  is  to  say,  the  eastern  front  is  open;  it  is  not 
closed  by  pylons. 
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The  view  as  to  the  possibility  of  temple-orientation  being 
dominated  by  astronomical  ideas  first  struck  me  at  Athens  and 
Eleusis,  and  when  I  found  that  the  same  idea  had  been  held 
by  Nissen,  and  that  the  validity  of  it  seemed  to  be  beyond 
all  question,  I  consulted  my  friend  Mr.  F.  C.  Penrose 
specially  with  regard  to  Greece,  as  I  knew  he  had  made  a 
special  study  of  some  of  the  temples,  and  that,  he  being  an 
astronomer  as  well  as  an  archaeologist  (for,  alas !  they  are 
not,  as  I  think  they  should  be,  convertible  terms),  it  was 
possible  that  his  observations  with  regard  to  them  included 
the  requisite  data. 

I  was  fortunate  enougli  to  find  that  he  had  already 
determined  the  orientation  of  the  Parthenon  with  sufficient 
accuracy  to  enable  him  to  agree  in  my  conclusion  that 
that  temple  had  been  directed  to  the  rising  of  the  Pleiades. 
He  has  subsequently  taken  up  the  whole  subject  with 
regard  to  Greece  in  a  most  admirable  and  complete  way,^ 
and  has  communicated  papers  to  the  Society  of  Antiquaries 
(February  18,  1892),  and  more  recently  to  the  Royal  Society 
(April  27,   1898)  on  his  results.^ 

These  results  are  so  numerous  and  complete  that  it  is 
now  quite  possible  to  trace  the  transition  from  Egyptian 
to  Greek  temple-worshi]?,  and  this,  with  Mr.  Penrose's  full 
permission,  I  propose  to  do  in  this  chapter. 

But,  in  the  first  instance,  I  am  anxious  to  state  that 
Mr.  Penrose  was  soon  convinced  that  in  Greece,  as  in 
Egypt,  the  stars  were  used  for  heralding  sunrise.  He 
writes : — 

1  In  the  lists  of  temples  which  follow,  all  the  orientations  were  obtained  from  azimuths 
taken  with  a  theodolite,  either  from  the  sun  or  from  the  planet  Venus.  In  almost  every  case 
two  or  more  sights  wore  observed,  and  occasionally  also  the  perfonnance  of  the  instrument 
was  tested  by  stars  at  night.  The  heights  subtended  by  the  visible  horizon  opppeite  to  the 
axes  of  the  temples  were  also  observed. 

2  See  Nature,  February  25,  1892,  and  May  11,  1893. 
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"  The  object  the  ancients  had  in  using  the  stare  was  to  employ  their 
rising  and  setting  as  a  clock  to  give  warning  of  the  sunrise,  so  that  on  the 
special  feast  days  the  priests  should  have  timely  notice  for  preparing  the 
sacrifice  or  ceremonial,  whatever  it  may  have  been : 

'*  '  Spectans  orientia  solis 
Lnmina  rite  cavis  undam  de  flumine  palmis 
Sustulit,'  etc." 

I  mar  further  give  an  exti*act  from  a  letter  received 
from  him  in  which  he  deals  with  the  demonsti^ation  of 
the  orientation  hypothesis  fmiiished  by  the  Greek  temples 
alone. 

"  In  my  paper  sent  to  the  Royal  Society  there  was  a  passage  which 
seems  to  make  it  pi"actically  certain  that  heliacal  stars  were  connected  with 
the  intrii-.solstitial  temples  as  derived  from  Greek  sources  alone,  independent 
of  the  powerful  aid  of  the  Egyptian  cases. 

" '  That  the  first  beam  of  sunrise  should  fall  upon  the  statue  centi-ally 
placed  in  the  adytum  of  a  temple  or  on  the  incense  altar  in  front  of  it  on 
a  particular  day,  it  would  be  requisite  that  the  orientation  of  the  temple  should 
coincide  with  the  amplitude  of  the  sun  as  it  rose  above  the  visible  horizon, 
be  it  mountain  or  plain, 

"'That  a  star  should  act  as  time-warner  it  was  necessary  that  it  should 
have  so  nearly  the  same  amplitude  as  the  sun  that  it  could  be  seen  fi-om  the 
adytum  through  the  eastern  door,  if  it  was  to  give  warning  at  its  rising,  or 
to  have  a  similar  but  reversed  amplitude  towards  the  west,  if  its  heliacal  setting 
was  to  be  observed ;  and  it  follows  that  in  the  choice  of  the  festival  day  and 
the  corresponding  orientation,  on  the.se  principles,  both  the  ami)litude  of  the 
sun  at  its  rising  and  that  of  the  star  eastwards  or  westwards,  as  the  case 
might  be,  would  have  to  be  considered  in  connection  with  one  another. 

"  '  From  what  has  been  said  it  is  obvious  that  in  the  intra-solstitial  temples 
the  list  of  available  bright  stains  and  constellations  is  in  the  first  instance 
limited  to  those  which  lie  within  a  few  degrees  of  the  ecliptic,  and  it  will 
be  found  that  in  the  list  above  given  and  those  which  follow,  if  we  omit 
Eleusis,  where  the  conditions  were  exceptional,  all  but  one  of  the  stars  are 
found  in  the  zodiacal  constellations.  A  very  great  limit  is  imposed,  in  the 
second  place,  by  one  of  the  conditions  being  the  heliacal  rising  or  setting 
of  those  stars  from  which  the  selection  has  to  be  made.  So  that,  when  both 
these  combined  limitations  are  taken  into  account,  it  becomes  improbable 
to  the  greatest  degree  that  in  every  instance  of  inti-a-solstitial  temples  of  early 
foundation  of  which  I  have  accui-ate  particulars,  being  twenty -eight  in  number 
B  B 
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and  varying  in  their  orientation  from  21°  N.  to  18°  25'  S.  of  the  true  east, 
there  should  be  found  a  bright  heliacal  star  or  constellation  in  the  right 
position  at  dates  not  in  themselves  improbable  unless  the  temples  had  been 
so  oriented  as  to  secure  this  combination.' 

"I  have  just  been  looking  into  the  number  of  possible  stars  which  could 
have  been  used,  i.e.  within  the  limits  of  the  greatest  distance  from  the 
ecliptic  that  could  have  been  utilised. 

"  The  stars  which  could  have  been  utilised  in  addition  to  the  seven  which 
serve  for  nearly  thirty  temples  are  ten  only,  viz.  : — 


xVldebaran. 

Pollux. 

/3  Arietis. 

/3  Tauri. 

a  and  ft  Capricorni  as  a  group. 


/S  Librae, 
a  Libra;. 
CI  Leonis. 
y  Leonis. 
ft  Leonis. 


"  If  the  orientations  had  been  placed  at  random,  would  not  our  thirty 
temples  have  made  many  misses  in  aiming  at  these  seventeen  stars,  it  being 
necessary  also  to  hit  exactly  the  heliacal  margin  ?  And  would  they  have 
secured  anything  like  a  due  archaeological  sequence  1 

"  Another  point  is  this  : — 

"  Whenever  a  star  less  than  first  magnitude  is  used  (Pleiades  only  excepted) 
it  has  been  necessary,  to  secure  coincidence,  to  give  it  several  more  degrees 
of  sun  depression  than  in  the  cases  of  Spica  and  An  tares." 

The  problem  in  Greece  was  slightly  different  from  that  in 
Egypt.  AVe  had  not  such  a  great  antiquity  almost  mtliout 
records  to  deal  with,  and  moreover  the  feast-calendars  of  the 
vaiious  temples  presented  less  difficulty.  There  was  no  vague 
year  to  contend  with,  and  in  some  cases  the  actual  dates  of 
building  were  known  within  a  very  few  years. 

In  Greece,  not  dominated  by  the  lise  of  the  Nile,  we  should 
not  expect  the  year  to  begin  at  a  solstice,  but  rather  at  the 
venial  equinox.  I  have  shown  that  even  in  pyramid  times 
in  Egypt  the  risings  of  the  Pleiades  and  Antares  were  watclied 
to  herald  the  equinoctial  sun  ;  it  is  not  surpiising,  therefore, 
to  find  the  earliest  temples  in  Greece  to  be  so  oriented.  Mr. 
Penrose  has  found  the  following : — 
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1/  Tauri 
(The  Pleiades) 


."'■} 


Athens 


Antares 


Archaic     temple 

Minerva    . . . 
Asclepieion  ...  ...     Epidaurus 

The      Hecatompedon  )    » .1 

(site  of  Parthenon)  1 
Temple  of  Bacchus...     Athens 
Temple  of  Minerva...     Sunium 


Hei-jenm        ...  ...     Argos 

Earlier     Erechtheum     Athens 
Temple  at     ...  ...     Corinth 

Temple  on  the  Moun-  \ 


B.C. 

...     Ri 

1530 

...     R 

1275 

...     R 

1150 

...     R 

1030 

...     S 

845 

B.C. 

...     R 

1760 

...     S 

1070 

s 

770 

tain 
Jupiter   Panhellenius 


^ffina 


630 


Here  we  find  the  oldest  temple  in  a  spot  Avbicli  bv  common 
consent  is  the  very  ci-adle  of  Greek  civilisation. 

It  has  also  been  shown  that  in  Khu-en-Aten's  time  the 
smi-temple  at  Tell  el-Amama  was  oiiented  to  Spica.  Spica, 
too,  we  find  so  used  in  Greece  in  the  following  temples : — 


B.C. 

ica     The   Herseum  at 

Olympia  ... 

R 

1445 

Nike  Aptei-os  ... 

Athens     . . . 

S 

1130 

Themis... 

Rhamnus... 

R 

1092 

Xemesis 

Rhamnus... 

R 

747 

Apollo  ... 

Bassie 

R 

728 

Eastern  doorway. 

Diana    ... 

Ephesus   ... 

R 

715 

\Mien  the  smi  at  the  spring  equinox  had  left  Taui-us  and 
entered  Aries,  owing  to  precession,  in  Egypt  the  eqiunoxes 
were  no  longer  in  question,  since  the  solstitial  year  was 
thoroughly  established,  and  consequentlv  we  find  no  temples 
to  the  new  warning  star  a  Arietis. 

In  Greece,  however,  where  the  venial  equinox  had  now 
been   established   as   the   beginning   of   the   year,    we   find   a 


'  R  indicates  a  risiiig,  and  S  a  setting  observation. 
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different  state  of  things.    No  less  than  seven  temples  oriented 
to  a  Arictis  are  already  known : — 


o  Arietis     Minerva         ...  ...      Tegea 

Jupiter  Olympius     ...     Athen.s 
Juj)iter  ...  . .       Olympia 

Temple  (perhaps  Juno)     Platea      ...     »S 
Jupiter  ...  ...     Megaloi)olis     S 

Temple   at   the    Har-  )    tt^  .  *       <-, 

bour  /       " 

Temple  on  Acropolis  of    Mycente  ...     R 
The  Metroum  ...     Olympia  ...     S 


B.C. 

R      1580 

R      1202 

R        790 

650 

605 

580 


540     Eastenx   doorway. 
360 


Tlie    above    are    all    intra-solstitial    temples — that    is,    the 
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sunlight  a.s  well  as  the  light  of  the  star  can  enter  them — and 
this  enables  us  to  note  a  certain  change  of  thought  brought 
about  in  all  probability  by  the  aitistic  spuit  of  the  Greeks.  The 
Egyptian  temples  were  all  dark,  often  with  a  statue  of  a  god  or 
a  reptile  obscui*e  in  the  naos,  and  many  were  oriented  so  that 
sunlight  never  entered  them.  Mr.  Penrose  points  out  that 
almost  all  the  Greek  temples  are  oriented  so  that  sunlight  can 
enter  them.  Of  such  temples  we  have  the  following  twenty- 
nine: — 


7  examples  from  Athens. 


1  example  from  Sunium. 


3 

>l 

Olvmpia. 

,, 

Corinth. 

2 

5> 

Epidaums. 

Bass^e. 

2 

!? 

Rbammis. 

Ephesus. 

•T 

J> 

^gina. 

Platfea. 

O 

Tegea. 

Lycosura. 

1 

Xemea. 

J, 

Megalopolis. 

1 

JJ 

Corcyra. 

2 

>» 

Argos 

Xow  in  all  these  Greek  temples,  instead  of  the  dark  naos  of 
the  Egyptian  building,  we  find  the  cella  fully  illumined  and 
facing  the  enti-ance.  Frequently,  too,  there  was  a  chrys- 
elephantine statue  to  be  rendered  glorious  by  the  coloured 
morning  sunlight  falling  upon  it,  or,  if  any  temple  had  the 
westerly  aspect,  by  the  sunset  glow. 

It  was  perhaps  this,  combined  eventually  with  the  much 
later  invention  of  water-clocks  for  telling  the  houre  of  the 
night,  which  led  to  the  non-building  of  temples  resembling 
those  at  Thebes  and  Denderah  facing  nearly  north ;  of  these, 
however,  there  are  scattered  examples ;  one  oi  very  remarkable 
importance,  as  it  is  a  temple  oriented  to  7  Draconis  1180  B.C., 
built  therefore  not  veiy  long  after  the  temple  M  at  Kaniak, 
and  this  temple  is  at  Boeotian  Thebes !  A  better  proof  of  the 
influence  exerted  by  the  Eg^i^tians  over  the  temple-building  in 
Greece  could  scarcely  be  imagined.    As  Mr.  Penrose  remarks: — 
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"  Thebes  was  called  the  City  of  the  Dragon,  and  tradition  records  that 
Cadmus  introduced  both  Phoenician  and  Egyptian  worship." 

It  would  be  v^ery  surprising,  if  we  assume,  as  we  are  bound 
to  do,  that  these  temples  to  stars  were  built  under  Egyptian 
influence,  that  8irius  should  not  be  represented  among  them, 
that  being  the  paramount  star  in  Egypt  at  a  time  when  we 
should  expect  to  find  her  influence  most  important  in  Greece. 
Still,  I  have  shown  already  that,  as  the  Greek  year  ignored  the 
solstice,  the  use  of  Sirius  as  a  warning  star  for  all  purposes 
of  utility  would  not  come  in.  Mr.  Penrose  finds,  however, 
that,  in  spite  of  this,  Sirius  was  used  for  temple- worship. 

"  Leaving  the  solar  temples,  we  find  that  the  star  which  was  observed  at 
the  great  temple  of  Ceres  must  have  been  Sirius,  not  used,  however,  heliacally 
— although  this  temple  is  not  extra-solstitial — but  for  its  own  refulgence  at- 
midnight.  The  date  so  determined  is  quite  consistent  with  the  probable  time 
of  the  foundation  of  the  Eleusinian  Mysteries,  and  the  time  of  the  year  when 
at  its  rising  it  would  have  crossed  the  axis  at  midnight  agrees  exactly  with 
that  of  the  celebration  of  the  Gi-eat  Mysteries." 

"  It  is  reasonable  to  suppose  that  when,  as  in  the  case  of  Sirius  at  Eleusis, 
brilliant  stars  were  observed  at  night,  the  effect  was  enhanced  by  the  })riests 
by  means  of  polished  surfaces." 

Another  question.  Does  the  star  follow  the  cult  in  Greece 
as  it  does  in  Egypt? 

In  Greece  we  find  the  following  : — 

"  The  star  a  Arietis  is  the  brightest  star  of  \X\q  first  siyn  of  the  Zodiac,  and 
would  therefore  be  peculiarly  appropriate  to  the  temple  of  Jupiter.  The 
heliacal  rising  of  this  star  agrees  both  with  the  Olympieium  at  Atliens  and 
that  at  Olympia.  There  is  a  considerable  difference  in  the  deviation  of  the 
axes  of  these  two  temples  from  the  true  east ;  but  this  is  exactly  accounted  for 
by  the  greater  apparent  altitude  of  Hymettus  over  the  moi'e  distant  mountain 
at  Olympia.i 

1  With  regard  to  a  temple  of  Minerva  using  a  Arietis  at  Tegea,  Mr.  Penrose  writes : — 
"  Minerva  is  allowed  by  the  poets  to  have  been  able  to  use  Jupiter's  thunder,  so  this  is  no 
misappropriation  of  the  star.  Jupo  also  seems  to  have  claimed  the  use  of  a  Arietis  as  at 
Samos,  and  at  Girgenti  it  suits  the  orientation  of  the  temple  of  Juno  better  than  8pica.  But 
Spica  seems  to  have  been  connected  with  the  worship  of  Juno  and  Diana  in  their  more  strictly 
female  capacity." 
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"  The  Pleiades  are  common  to  the  following  temples  of  Minerva — viz.,  the 
Archaic  temple  on  the  Acropolis,  the  Heeatorapedon,  and  Sunium.  In  the 
two  former  it.  is  the  rising,  the  latter  the  setting  star. 

"There  must  have  been  something  in  common  between  the  temples  at 
Corinth,  ^gina,  and  Nemea.  The  two  last,  at  any  rate,  are  reputed  temples 
of  Jupiter." 

The  Greek  side  of  the  inquiry  becomes  more  interesting 
when  tlie  connection  between  the  oiientation  of  the  intra- 
solstitial  temples  and  the  local  festivals  is  inquired  into ;  in 
Egypt  this  is  all  but  impossible  at  present. 

A  temple  oriented  to  either  solstice  can  only  be  associated 
with  the  longest  or  with  the  shortest  day  ;  if  the  temple  points 
to  the  sunrise  or  sunset  at  any  other  period  of  the  year,  the 
sunlight  will  enter  the  temple  twice,  whether  it  points  to  the 
sunrise  or  sunset  place. 

Now  Mr.  Penrose  finds  that  in  Greece,  as  in  Eg}^t,  the 
initial  orientation  of  each  inti*a-solstitial  temple  was  to  a  star, 
and  this  would,  of  course,  secure  obseiwations  of  the  star  and 
the  holding  of  an  associated  festival  at  the  same  time  of  the 
year  for  a  long  peiiod.  But  when  the  precessional  movement 
carried  the  star  away,  they  would  only  have  the  sun  to  depend 
on,  and  this  they  might  use  twice  a  year.  It  is  possible,  as 
Mr.  Peni'ose  remarks,  that 

"  there  would  have  been  no  reason  for  preferring  one  of  these  solar  coincidences 
to  the  other,  and  the  feast  could  have  been  shifted  to  a  different  date  if  it 
had  been  thought  more  convenient." 

He  goes  on  to  add  :  — 

"  It  would  appear  that  something  of  this  sort  may  have  taken  place  at 
Athens,  for  we  find  on  the  Acropolis  the  archaic  temple,  which  seems  to  have 
been  intended  originally  for  a  vernal  festival,  offering  its  axis  to  the  autumnal 
sunrise  on  the  very  day  of  the  great  Panathenaia  in  August. 

"  The  chryselephantine  statue  of  the  Parthenon,  which  temple  followed  on 
the  same  lines  as  the  earlier  Hecatompedon  (originally  founded  to  follow  the 
I'ising  of  the  Pleiades  after  that  constellation  had  deserted  the  archaic  temple 
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alongside),  was  lighted  up  by  the  sunrise  on  the  feast  to  the  same  goddess  in 
August,  the  Synsecia,  instead  of  some  spring  festival,  for  which  both  these 
temples  seem  at  first  to  have  been  founded. 

"  The  temple  at  Snnium,  already  quoted  for  its  October  star-heralded  festival 
to  Minerva,  was  oriented  also  axially  to  the  sun  on  February  21,  the  feast  of 
the  Lesser  Mysteries." 

I  have  had  to  insist  again  and  again  that  in  the  case  of 
the  Egyptian  temples  the  stated  date  of  foundation  of  a  temple 
is  almost  always  long  after  that  in  which  its  lines  were  laid 
down  in  accordance  with  the  ritual.  No  wonder,  then,  that 
the  same  thin^  is  noticed  in  Greece. 

"  In  about  two-thirds  of  the  cases  which  I  have  investigated  the  dates  de- 
duced from  the  orientations  are  clearly  earlier  than  the  architectural  remains 
now  visible  above  the  ground.  This  is  explained  by  the  temples  having  been 
rebuilt  upon  old  foundations,  as  may  be  seen  in  several  cases  which  have  been 
excavated,  of  which  the  archaic  temple  of  Minerva  on  the  Acropolis  of  Athens 
and  the  temple  of  Jupiter  of  Olympius  on  a  lower  site  are  instances.  There 
ai-e  temples  also  of  the  middle  epoch,  such  as  the  examples  at  Corinth,  ^gina, 
and  the  later  temples  at  Argos  and  at  Olympia  (the  Metroum  at  the  last- 
named),  of  which  the  orientation  dates  are  not  inconsistent  with  what  may  be 
gathered  from  other  sources." 

The  problem  is,  moreover,  helped  in  Greece  by  architec- 
tural considerations,  which  are  frequently  lacking  in  Egypt: 
of  two  temples  it  can  be  shown,  on  this  evidence  alone,  that 
one  is  older  than  the  other.  Such  an  appeal  strengthens  my 
suggestion  that  two  of  the  temples  of  the  Acropolis  Hill  were 
oriented  to  the  Pleiades,  by  showing  the  older  temple  to  point 
to  an  earlier  position  of  the  star  group.  To  these  Mr.  Penrose 
adds  another  pair  at  Rhamnus,  where  he  has  found  that  there 
are  two  temples  almost  touching  one  another,  both  following 
(and  with  accordant  dates)  the  shifting  places  of  Spica,  and 
still  another  paii*  at  Tegea. 
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Aahmes.  King,  339 
Abd  el-Latif,  12 
Abu  Shahr^n,  371 
Abu  Simbel,  16,  306 
Abydos,  mounds  and  tem- 
ples at.    74,    99,    175, 
214,  338,  393 
sanctity  of,  327 
Achemar,  381 
Adytum,     •'^'ee  Sanctuary 
Africa  E..  373 
Agni,  god  of  fire,  7 
Ahura-Mazda  or  Ormozd,  6 
Air,  god  of,  33 
Ak,  176,  205 
Amada,  311 

Amen,  confraternity  of,  319 
worship  of,  189 
temples  dedicated  to,  220, 
222 
Amen-t,  Hathor  Temple,  306 
wife  of  Amen,  222 
star  symbol,  223 
Amen-B^,    Hak  of    Pun-t, 
347 
obelisks  to,  106 
Southern  worship,  319 
temples  of,  25,  75,  78,  99, 
223, 351,  354 
date  of,  119 
direction      of 

axis  of,  78 
growthof,188 
restoration  of, 
108.  Seealao 
Kamak 
Amenemhat  L,  77,  175,  338 
Amen-hetep  I.,  221 
Amen-hetep  IIL,  Mat  Tem- 
ple, 213 
Kamak  Temple  B, builder 

of,  189 
quarrel      with     Theban 
prie<ts.  321 
Amen-hetep    rv.,  date    of, 
321 
conservatism  of,  320 
leaves  Thebes,  321 
builds    Tell   el-Amama, 
323 


Amenti.  35 

Amplitude,  46 

Amplitudes,  of  temples,  59, 

67,170,309 

at  Annu,  168 

at  Denderah, 

168,  210 
at  Kamak,  47. 
160,       168, 
171.  189 
tables  of,  305,  306,  311, 
312,  318 
Amra,  description  of  Egvpt, 

230 
Amsu.     See  Min 
An,  and  go<i  Anu,  363 

Ancestors,  divine,  327 
Annu,  74 

grand  priest  of  (title  of 

Theban  priest),  340 
list  of  gods  at,  329 
Nile  flood  at,  226 
obelisk  and  moiutds  at, 

214,  316 
temples  at,  78,  94,   168, 
175,    214,     309,     316, 
326,  327 
walls  at,  76 

worship  at,  318,  319, 326, 
359 
Antares,      symbolised     by 
Serk-t,  329,  360 
temples  in  Greece,  419 
Ann,    Babylonian,   astrono- 
mical meaning  for,  363, 
365,  372,  377 
Anabis.     Set  Set 
Ap,  god  of  the  waters,  7 
Apet,  290 
Apis,  bull,  also  Hapi,  229, 

330,  396 
ApolUnopolis  Magna.      S-v 

Edfu 
Argtks  rj,  374 
Aries,  first  point  of,  53 
Arietis  o,  temples  oriented 

to,  Grecian,  420 
Armant,    Nile     gauare    at, 

235 
Asari.  372,  384 
Asti.  name  of  Thc-th,  176 


Aswan,  nilometer  at,  234,235 
distances  of  gauges  from, 

235 
Nile  flood,maximum  time 

of,  240 
to  Roda,  Nile  flood,  rate 
of,  between,  240 
Aten.  most  ancient  god,  321 
Athene,  temple  of,  329 
Athens,  Parthenon  at,  pro- 

pylaeum  of,  415 
Atmn,  Tmu,   or  Osii-is,  25, 

26,  295 
Axis  of  temples,  169,  173 

chansres  in,  163 
Azimuths,  4 '3 
Azimuth  compass,  67 

B 

Baal,   hierosrlvph  for,   361, 

362 
Baalbek,   structural  origin, 

92,  94,  367 
Babylonia,  ancient  cities  in, 
modem  sites  of,  86 
Anu  and  Bil.  365 
kings  of,  369 
state  of  astronomy  300 

B  c,  3 
temple  structures  in,  367 
unit  of  time  in,  227 
ziggurats,  367 
Bast,  symbolised  star  y  Dra- 

conis,  290 
Bear.  Great,  represented  by 
Thigh,  137,  146,  216 
Little,     represented     by 
JackaU  137,  146 
Bel,  temple  of,  380 
Berenice,  road  between  Edfft 

and,  208 
Btedssns.  381 
Bes.  28,  368 
En.  :3tj3,  372,  377 
Bilfinger,  star  tables,  409 
Biot,    ancient    .star    places, 
calculation  of,  129 
Denderah,     inscriptions, 

139,  193 
obsening  conditions  in 
Egypt,  122 
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Biot,  precessional  globe  of, 
170 
Ramesseum  inscriptions, 

date  of,  143 
risings,  heliacal,  of  Siiius, 
200,  210,  249,  253,  264, 
262 
Boeckh,  date  of  King  Mena, 

22 
Botta,  87 

Bouriant,  183,  220 
Boussard,  111 

Brugsch,  Amen-Ea's  ances- 
tors, 35f5 
book  on  calendars,  282 
Dendeiah      inscriptions, 

141 
date  of  Mena,  22 

Kameses  III.,  221 
Thothmes      III , 

189,  261 
Usertsen  I.,  215 
.    EdfA,  temjjle  at,  align- 
ment of,  179 
Egyptian  history,  344 
furniture  of  sanctuaries, 

112 
Gizeh-pyramids,  363 
Hippopotamus,  constella- 
tion, 216 
Hyksos  period,  339 
inscription  at  Philix?,  261 
Silsilis,  263 
Karnak  temple,  116 
location  of  Pun-t,  348 
pj'raniid,  oldest,  date  of, 

369 
Sothic  Cycle,  259 
temple-foundations,  354 
Bubastis,  antiquity   of,   82, 
333 
Isis  temple  at,  329 
Budge,  I>r.   VVallis,  85,  208, 

240 
Bull,  constellation  of,  j^yra- 
mid  period,   360,  403, 
404 
Bunsen,  22,  148,  384 


Cairo,   Nile  flood,  time  of, 

233,  240 
Calah.  ancient  Nimrud,  86 
Calendar,   Alexandrine   re- 

foi-m,  date  of,  281 
Egyptian,chicf  use  of, 282 
Canopus,  decree  of,  270 
Canopus  (o  Argus),  280,  281 
earlv   observations,    312 

360 


Canopus,  heralded  autumnal 

equinox,  342 
temples    to,    amplitudes 

of,  311 
Capella  observed  at  Annu, 

316,  360 
personified  by  Ptah,  318 
temples     to,   amplitudes 

and  dates,  312,  354 
Capricomus,  372,  378 
Censorinus,  267 
Centauri  a,  temples  to,  308, 

351,  354,  360 
Chabas,  173,  174 
ChampoUion,  10,  11,  73 
Cheops.     See  Chufu 
Chephren,  327,  346,  369 
China,    early    astronomical 

observations,  4 
Chnemu,  35,  384 

Ra,  25,  319,  385,  389 
Chufu,  12,  204,  336 
Chiirches,  architecture,  Scott 

on,  96 
orientation  of,  96 
Colossi  at  Thebes,  78 
Columbae  a.     See  Phact 
Compass,  Azimuth,  67 
Constellations,  early  names 

for,  42, 133,397,399,407 

northern,  called  Set,  149 

Country,  double,  meaning  of, 

345 
Cow=Star  Sirius,  218 
Crocodile,  variant  of  hippo- 
potamus, 146 
Crown,  double,  345 
Cubit,  Babylonian,  370 
Cults,  change  of,  300 

origin  of  Egyptian,  371 
northern   and    southern, 

225 
Cycle,  Sothic,  beginning  of, 

262 
Cynocephalus      ape      from 

Pun-t,  348 


Dakkeh,  temple  at,  341,  354 
Darkness,  gods  of,  27,  28 
DashUr,  blunted  pj-rstmid  at, 

233,  336 
Dawn,  flames  of,  Tefnut,  36 

goddess  of,  Scchet,  31 

gods,  hj-mn  to,  7 

isis,  29" 

names  for,  7 

repi'esentation  of  Neph- 
thys,  31 

risings  at,  148 


Declination,  definition  of,  45 
Declinations,  conesponding 

amplitudes,  170 
Delta,  Hawk-god  of,  349 
Denderah,  example  of  second 
group  of  temples,  14 
Hathor  temple,  160,  193, 

293,  319,  354 
Isis  temple,  193 

date  of,  197 
oriented     to 
Sirius,  304 
inscriptions  at,  141 

meaning,  138,  173 
Set  worship  at,  3 1 0 
temples    at,   amplitudes, 

168,  176 
variants    of    Hathor   in, 

211 
zodiacs  of,  19,  134,  146 
Deodorus,  12 

D6r  el-Bahari,    temple     of, 
orientation  of.  16,  212 
cult  of  Hathor,  293 
inscriptions  at,  319,  348 
De  Rougl.     See  Rouge 
Devas,  6 

Djigan,  mounds  at,  86 
Draco,  constellation  of,  forms 

of,  137,  146 
Draconis  y,  temples  to,  310, 

354 
Dubhe,   Ak  refers  to,    176, 
_  203 

Ak,  meaning  of,  176 
Diimichen,  antiquity  of  This, 
327 
building  inscriptions,  173 
Denderah  temple,  204 
Edfii,  temple  at,   align- 
ment of,  179 
Hathor,  cult  of,  294 
Put-Ser,  meaning  of,  178 
Dumuzi.     See  Tannuuz,  372 
Dupuis,  138,  143,  180,  379 
Dur  Sarginu,  86 
Dyaus,  7 

Dynasties,  diviv.e,  326 
Dyotan&,  7 


Ea.     See  la 

Earth,  axis  of,  126 
emblem  of,  33 
god  of,  7 
shape  of,  8 

Ebers,  antiquity  of  This,  327 
old  roads  to  Red  Sea,  208 
Roda  nilomcter,  235 
the  Denderah  crypts,  204 
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Ecliptic,  obliquity  of,  53 
pole  of,  Babylonian  obser- 
vations, 363 
plane  of,  52 
Edfa,  earlv  temple  at,  311, 
3(50  ■ 
festi\-al  calendar  at,  282 
Hawk-god  of,  349 
inscriptions     at.    temple 

axis,  173,  17i>,  284 
month-table  at.  275 
names  for  Hathor.  211 
road    between     Berenice 

and,  208 
temple  of,  14,  106,  181 

date   of,    363, 

376 
orientation  of, 
178,       179, 
180 
Edkins,  Sim-temple  at  Pekin. 

88 
El-Mamun,  12 
Entenna,  369 

Epacts  (or  Epagomena),  247 
Epping,  3,  407 
Equator,  pole  of,  Babylonian 

name  for,  365 
Equinoxes,  54,  57,  62 

established    in     p^•Tamid 
times,  329 
Eridu,  371 

colonisation  of.  374,  385 
god  of,  372,  377 
Esne,     feast     calendars    of, 
282 
inscription  at.  284 
Ethiopia,   earlv    history  of, 
.545 
exile   of   Theban  priests 

to,  340 
return  of  Theban  priests 
from,  340 
Eudozus,  sphere  of,  1 39 
Euphrates,   god    sacred    to 
229 
rise  of,  85,  230,  267 


Fayyam,  pyramids,  339 

Fire,  god  of.  7 

Fitz-Gerald.   agricidture   in 

Africa,  273 
Flandin,  plans  of  Khoi-sabad, 

Foundation-stone,  laving  of 

173.  175 
Foundations     of      temples, 
table  of  dates  of,  352 
oldest  in  Egjpt,  354 


Garstin.  Nile  rising,  avera§;e 

rate  of,  240 
Gauges,  Nile,  distances  from 
Aswan,  235 
heights  above  sea-level 
236 
Gebel  Barkal,  221.  .347 
pyramids  at,  356 
temples  at,  356 
Gizeh,  cult  at,  equinoctial, 
85,  359 
pyi-araids  of,  12,  82,  336, 

363 
temples  at,  82,  287 
Globe,  to  rectify  the,  44, 130 

pi-ecessional,  170 
Gnomon,  63 

Goat-fish  in  Babylonia,  377 
Gondokoro,  238 
Grebaut.  discoveries  at  Der 

el-Bahari,  319 
Greece,  orientation  of  temples 
iu.    See  Chap,  xxxviii. 
paasiin 
Green  Water,  Xile,  why  it 

heralds  the  rise,  238 
Green  and  Red  Nile,  differ- 
ence of  time  between, 
240 


Habenben.     See  Sanctuaiy. 
Hak,    of   Pun-t,    name    for 

Amen-Ra,  347 
Hapi,  god  of  Nile,  147,  229 
Harhouditi.  349 
Harpocrates    (or    Hor    or 

Horus),  24,  26 
Harsiisit.  349 
Harvest  festivals.  233,  319 
Hathor  ^Isis,  210 

=:  I  sis  =  31  ut  =  Methuer, 

212 
change  of  representation, 

301 
connection   with    hippo- 
potamus, 216 
form  of,  ordinary,  217 
generic  symbolisms, 

meaning  of,  291 
goddess  from  Pun-t,  347 
loc-al  cult  of.  294 
=Mut,  214,  289 
name  of  Sirius,  196 
pei-sonification  of,  210 
present  views  of,  32 
represented     by    Dubhe 
and  y   Diaconis,  205, 
214 


Hathor,  rising  of,  reference 
to,   194 
southei-n  worship,  349 
symbol  of,  216,  290,  293 
temples  of  160,  202,  210 
amplitude  of, 
176,       193, 
210 
at  Abu  Simbel 

306 
at   Denderah, 

293 
at  Der  el-Ba- 
hari,     193, 
293 
various  names  for,  211 
worshipped    in  pyramid 
times,  329 
Hat-shepset,  queen,  106,  212 
expedition  to  Pun-t,  349 
Heliopolis.     See  Annu 
Herodotus,    on    temple    of 

Tyre,  161 
Hieroglyphics,        decipher- 
ment of,  11 
Hind,  star-places,  170 
Hippopotamus,*     connected 
with  Hathor,  178,  216 
constellation  Draco,  137 

143,  146,  218 
in  pyramid  times,  360 
form  of  Taurt,  146 
female,  216 
hieroglyph  for,  362 
represents  Mut  at  Thebes, 

216 
red,  362 

variant  of  crocodile,  146 
wife  of  Hei,  146 
History     of     Egypt,     first 
blank  in,  3.jl,  337 
second  blank  in,  339 
north,    first    ci^^lisation, 
330 
Holy  of  Holies.     See  Sanc- 
tuary 
Honunel,  377 
Horizon,   definition  of,    40 

169 
Hor-shesu,  57,  74.  150,  215 

376 
Horns  or  Hor  or  Harpocrates 
26 
=  rising  sun,  293 
=  S.  Egj-pt.  345 
god  from  Pun-t,  347, 392 
god  of  the  Hor-shesu,  58 
hymn  to,  26 
laughing,  149 
meaning  of,  148,  149 
Xorthem,  349 
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Horus,  myth  of,  description 
of,  148-151,  378,  390 
red,  149 

Southern  worship,  349 
temple  of,  180 
and  Set,  149 
=Set,  149 
Hottentot  Venus  in  Pun-t, 

348 
Hours  (12)  of  day  and  night, 

342 
Hyksos  period,  date  of,  338, 
339 


la,  372,  397 

Annu,  and  Bil,  triad,  372 
father  of  Tammuz,  372 
leg-end  of,  381 
representation    of,     384, 
397 
la-star,  380 
Ideler,  heliacal  risings,  121 

length  of  year,  244 
India,  temples  in,  age  of,  2 
Indra,  7 
Inundation    of    Nile,     233, 

234 
lBi8=Hathor,  210,  217 

=Mut=Hathor = Meth  - 

uer,  212 
chang-e  of  representation, 

301 
form  of,  at  SaVs,  329 
generic  s-vmbolisms,  291, 

293 
mythology  of,  comi^lete, 

293,  388 
name  for  Sirius,  196,  210 
nursing  Horus,  meaning 

of,  292 

pyramid  temples,  293,  329 

present  ideas  of,  29 

temples  of,  amplitude  of. 

82,  206,210 

Dcndei-ah,  83, 

193,  210 
date  of,  197 
Isis-Sati,  218 
Isis-Sothis,  217 


Jackal,  constellation  of,  137, 
143,  146,361 
of  Set,  146 
Jensen,  fa-star,  380 

Kosmologie  der  Baby- 
lonier,  360,  396,  397, 
405 


Jensen,  pole  of  ecliptic,  early 
Babylonian     obserya- 
tions,  363 
reference    to    "  Jackal," 

362 
Scorpio,  405 
sun-god,  Tammuz,  372 
Marduk,  397,  405 
Tiamat,  397 
the  god  la,  372 
zodiacal      constellations, 
400 
Jerusalem,  temples  at,  equi- 
noctial, 92, 367 
Josephus,  temple   at   Jeru- 
salem, 92 


Kahi,  reytdation  of,  feast  of, 

282 
Eakau,    worship    of    Apis. 

330 
Kali=Koloe,  351 
Eamak,  inscriptions  at,  tem- 
ple axis,  173 
obseryations  at,  solstice, 

117 
orientation  of,  solstitial, 

72 
north  star,  354 
temples  at,  14,  75 
temples  at,  amplitudes  of, 
160,  168 

date  of,  Mari- 

ette,  113 
description  of. 

100,  102 
Amen-Ra   at. 
78,  99 
Amen-Eii,  temple  of,  date 

of,  119 
temple  B,  187,  189 

amplitude  of, 
189 
temple  L,  115,  183,  185 
date   of,  116, 

184 
amplitude  of, 

189 
Biugsch    on, 
116 
temple  M,  115,  183 

date  of,  184 
7      Draconis, 
184 
temple  of  Mut  (X),  187. 
188,  213 
builder  of,  189 
temple  of  Ptah,  317,  354 
temple  of  Spica,  313 


Eamak,  temple  T,  amplitude 
of.  189 
date  of,  186 
temijle  V,  orientation,  308 
temple  W,  187 
Eemball,  Sir  A., 

agi-icultiire  of  E.  Africa, 
273 
Ehem.     See  IMin 
Ehnum.    See  Chnemu 
Ehons,  or  Khonsu,  connec- 
tion with  Canopus,  296 
how  represented,  22.3 
jjersonification  of,  296 
Southern   worship,    349, 

393 
temple  of,  182,  223,  224, 

296 
measures  of,  185,  310 
Ehons-lunus,  29,  393 
Ehorsabad,  mounds  at,  36, 87 
Ehu-en-Aten.      See    Amen- 

hetep  lY. 
Eirk,    Sir    John,    on    jjile- 
dwellings    in    Central 
Africa,  348 
Eoptos,  high  rojid  between 

Ked  Sea  and.  208 
Eouyunjik,  mounds  of,  86 
Erall,  quoted,  257,  263 
change  of  signs,  269 
festival  calendar  at  Edfd, 

282 
king's    reign,     time     of 

commencement,  259 
length  of  year,  244 
month  Pachons,  284 
mythology  of  the  sun,  279 
oldest  month-list,  275 
the  week,  226 


Lanzoni,  variant  for  Hathor, 
211 
Chnemu,  384 
Latitude,   terrestrial  defini- 
tion of,  52 
celestial,  52 
Lenormant,  4 

Lepsius,  work  on  the  monu- 
ments of  Egypt,  73 
date  of  Mena,  22 
Eridu,   374 
Karnak  temples,  116, 187, 

213,  306 
Thothmes  III.,  date  of, 

261 
temple  of  Amen-Rti,  99 
temple  at  Ilelioi3oli8,  75 
the  Aveek,  226 
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Letronne,  Dcnderali  inscrip- 
tions, 138 

Leverrier,  '256 

Lion,  early  Babylonian 
mythology,  402 

Lockyer,  W.  J.  S.,  calcu- 
lation of  stai-  tables, 
170 

Longitude,  celestial.  52 
terrestrial,  deiinition  of, 
52 

Luxor,  temple  at,  166,  328 

Lyons,  Capt..  R.E.,  measures 
at  Annu,  76 
Memphis,  317 
Wady  Haifa,  358 

M 

Maat,  relation  to  Ka,  32,  36 
Makrlzi,     Roda    nilometer, 

235 
Marduk  :=  spring-sim,     373 

397 
destroys  winter  gods,  377 
myth  of,  375 
temple  of,  ceremony  at, 

366 
andTiamat,  myth  of,  377 

378,  398 
Mariette,  Amen-Ra,  temple 

of,    growth    of,    115, 

188 
Denderah  temples,  193 
Hyksos  period,  339 
Karnak  temples,  113, 183, 

184,  187 
location  of  Pun-t,  348 
Mena,  date  of,  337 
modern  Tlieban  temples, 

186, 
pyramids,  363,  369 
.Sothis,  212 
Masnitiu     or      Masniu     of 

Edfu,  349 
Maspero.    Baal   worship  at 

Memphis,  361 
biiildingof  Anna,  77,  326 
discoveries     at    Der   el- 

Bahari,  319 
divine  dynasties,  392 
the  land  of  Pun-t,  347 
length  of  year,  244 
location  of  land  of  Pun-t, 

347 
origin  of  southern  Horus, 

349 
priestcraft,  111 
sanctity  of  Abydos,  327 
Sirius  in  pyramid  times, 

209 


Max  Muller,  age  of  Indian 
temples,  2 
stinrise  and  sunset,  23 
A'edas,  5 
Mazzaroth,  meaning  of,  133 
Medinet-Habft,  169 
temples  at,  163,  220 
orientation  dates,  221 
M^dtlm,  pyramid  of,  335, 337 
Memphis,  Nile  flood  at,  226 
pyramids  of,  82,  83 
temple  of  Sutech,  361 
Baal,  361 
Ptah,  248,  317 
worship,  318 
Memphis  and  Thebes,  Nile 
flood,  rate  of,  between, 
240 
Mena  or  Menes,  22,  230,  326 
date  of  reign,  74,  115,  337 
worship  of  Apis,  330 
Menthu,  339 
Merchet  or  Merech,  175 
Meridian,  astronomical,  69 

magnetic,  70,  71 
Meroe,  344,  347,  356 
Mestha,  god,  147 
Mesxet  =:  Thigh,  q.v. 
Methuer  =  Slut  =  Isis  ^ 

Hathor,  212 
Midnight,  risings  at,  148 
Min   or   Khem,    connection 
with  Spica,  25,297,  319 
temple  dedicated  to,  297 
Moncrieff,  Sir  Colin  Scott, 

117 
Months,   names  for   Egvp- 

tian,  233 
Moon-gods,  28,  29,  389,  392 
393 
Osiris  representation,  137 
worship,  379 
stations,  Eg\-ptian  equi- 
valents, 37 
Mosul,  mounds  of,  86 
Mul-lil,  372 
Mut  =  Hathor,  214 

=    Isis    =    Hathor   = 

Methuer,  212 
Hathor  worship,  214 
mistress  of  darkness,  344 
represented  by  hippopo- 
tamus, 216 
7  Draconis,  214 
symbolised   7  Draconis, 
■  289,  290 

temple  of,  75,  182,   191, 
294,  318 
associated  with 

Spica,  320 
dateof,213,214 


Myths,  Babylonian,  377 
Egyptian  and  Babylonian, 

compared,  377 
of  Horus,  148,  390 
of  Marduk  and  Tiamat, 
375  377,  378,  398 

N 

Naga,  buildings  at,  347 
Naos.     See  Sanctuary 
Napoleon's     expedition     to 

Egypt,  10 
Naram-Sin,  king,  date  of, 369 
Naville,  Horus,  myth  of,  148 

153,  390 
Nebuchadnezzar  II.,  ziggu- 

rat  at  Babylon,  367 
Nephthys,  31,  35 

in  pyramid  times,  329 
Nergal,     son    of      la    and 
Duazag.  373 
=  spring  sun,  373 
^midsummer  sun,  373 
Neshem,  31 
New  year's  day,  variation  in 

date  of,  250 
Nigidius  Figulus,  248 
Nile  flood,  at  Aswan,  240 

at  Cairo,  233,  240' 
rate  of,  240 
gauges,  235 

gauge  of,  heights  above 
sea-level,  236 
at  Armant,  233 
at  Aswan^  235 
at  Asyiit,  235 
at  Suhag,  235 
god  sacred  to,  229 
inimdation,effects  of,  226, 

232 
red,  238 

rise    of,   appearance    of, 
238 
at  Roda,  237 
average  rate  of, 

240 
description  of  ,241 
festival  of,  198 
importance      of, 

228 
indication  of,  237 
phenomena  coin- 
cident with,  249 
rate  of,  240 
warnings  of,  239 
green   water  at,  why  it 
heralds   rise, 
238 

colour,      ori- 
gin of,  237 
time  of,  rising,  85,  230 
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Nilometer  at  Aswan,  234 
Nimrtld,  mounds  at,  86 

modern  Calah,  86 
Ninib,  sun-god,  375 
Ni^sen  on  temple  building, 

173,  175 
Nubia,  mode  of  telling  time 

at  night,  342 
Nuri.  buildings  at,  347,  356 
Nu-t  or  Nu,  32,  33 

double  representation 

of  34 
relation  to  Seb,  35 


Oannes.     See  la 
Obelisk,    at   Annu,  orienta- 
tion of,  214,  326 
Obliquity  of  ecliptic,  values 

of,  113 
Observations  of  stars  daily 
as  opposed  to  yearly, 
341 
On.     Sec  Annu 
Oppolzer,  risings,  heliacal  of 
Sinus,  200,   249,    253, 
268 
Orion,  constellation  of,  137, 

143 
Ormuzd  or  Ahura-]Mazda,  6 
Osbom,  the  Nile,  232,  238 
Osiris  in  Book  of  the  Dead, 
28,  35 
hymn  to,  26 
mythology  of,  296 
representation  of,  137 
moon-god,  389 
sunset-god,  25 
southern  worship,  349 
temples  of,  187 

at       Abydos, 

338 

bowls  at,  248 

direction      of 

orientation, 

82,206,393 

Tmu  or  Atmu,  295 

traced  in  Babylonia,  334, 

377 
=waning  moon,  297 


Padoramen  priest,  titles  of, 
340 

Palmyra,  temples  at,  equi- 
noctial, 92,  94,  367 

Parthenon  at  Athent*,  164, 
41.'),  416 

Parthey,  216 


Patah.    See  I'tah 
Pekin,  sun  temple  at,  88,  89 
Penrose  on  Greek  temples, 
98,  and  chap,  xxxviii. 
passim 
Pepi,    King,   date    of,    207, 
262,  337 
restoration  of  Dcnderah, 

204 
temple  foundations,  354 
Period,  Sothic,  256 
Petrie,   Flinders,  on  Stone- 
henge,  90 
Medflm  p^Tamid,  33  i,  337 
Tell-el-Amania  323 
Phact  (a  Columbio),  82,  354, 

360.  381 
Philse,  Chnemu  at,  384 
inscription  at,  261 
Isis-Sati  at,  218 
temples  at,  73 

earlv  to  Cano- 

pus,  31 1,360 

Pierret,  hieroglyph  of  hipjio- 

potamus,  362 
Pile  dwellings  in  Pun-t,  348 
Pisces,  378 
Place,  on  Assyria,  86 
Pleiades,    temples    oriented 
to,  in  Greece,  419,  424 
Pompeii,  temple  of  Isis  at, 

320 

Precession,   cause    of,    124, 

126 

effects  of,  23,  123,  157 

model  illustrating,  125 

Priests,  Theban,    hatred  of 

Set,  319 
Prithivl,  earth  god,  7 
Ptah,  connection  with  Cap- 
ella,  296 
in  pATamid  times,  329 
god  of  Memphis,  153,  318 
personification  of,  296 
temples  of,  248,  296,  317 
Pun-t,  Hak  of,  347 
land  of,  347 

possibly  in  S.  Africa,  348 
Put-ser,    meaning   of,    174, 

175,  178 
Pyramid  builders,  325 

-building  in  12thdyna.stv, 

338 
Isis  temples  at,  329 
of  Dashur,  336 
Gizeh,  82 
Medum,  335,  337 
Sakkavah,  333 
oldest,  369 
orientation  of,  333 
Step,  age  of,  369 


Qebhsennuf,  147 

B 

Ra,  eyes  of,  280 
hymn  tO;  27 
manifestation  of,  1 1 1 
meaning  of,  194 
sim-god,  25,  26,  35,  227 
BS. — Tmu — Horus.  hymn  to, 

26 
Ba-t,  symbol  of,  290 
Barneses  III.,  date  of,  135, 
184,  221 
building    of    temple   T, 

Kamak,  186 
temple  M,  115,  214 
Bamessids,  Thoth,  .sign  of, 
ill  time  of,  269 
time  of,  year  used,  263 
Bamesseum,  old  month-table 

at,  141,  275 
Banke,  227 

Bed  and  Green  Nile,  differ- 
ence of  time  between, 
240 
Eedisieh,  temple  of,  208,  341 

Set  worship  at,  310 
Befraction,  48 
Benouf,  Le  Page,  23 
Bhamnus,  temples  oriented 

to  Spica,  424 
Big- Veda,  38 
Bight    ascension,    definition 

of.  52 
Bisings.     See  Stars  and  Sun 
BOda,  nilometer  at,  234 

rise  of  Nile  at,  237 
Borne,  St.  Peter's,  96,  102 
Bosetta  Stone,  1 1 
Boss,  Col.,  R.E  ,  237,  241 
Bouge,  De,    on  Hor-Shesu, 
150 
Silsilis  inscriptions,  263 
Mediim  pyramid,  336 
manifestation  of  Jia,  111 

S 

Sais,  82,  329 

Sakkarah,  step-]>vramid  of, 

33;^  337 
Samas.  377 
Sanctuary,  102,  340 
illumination  of.  106 
darkness    of,    object    of, 

109 
Sargon  I.,   King,   date   of, 

;;«o,  369,  403 
Sarzec,  ^l.  de,  discoveries  at 

Tcl-loh,  369 
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Sati.  symlx)!  of,  290 
Sayce.  Anu  and  Bil,  364 
Asari  and  Osiris,  384 
Eridu,  371 
la-star,  380 

sun-grod,  Tammuz,    372, 

393- 

Scorpion,    constellation    of, 

143,  378,399,401,  403 

known  in  pyramid  times, 

329,  360* 

Scott,    Gilbert,    on    church 

architecture,  96 
Se-anx-ka-B&'s     expedition 
to  land  of  Pim-t,  348 
Seb,  the  god.  33,  35 
Sebak-Ba,  25 
Sekhet,  goddess,  31 

s^^n1x^lised    y  Draconis, 
■  290 

statues  of,  at  Thebes,  290 
Semneta.  temple  at,  311,  351 
Senefero,  Dashur  pyramid, 
336 
King,  title  of,  346 
Medum  pyramid,  335 
temple  foundations,  354 
Senti,  174 
Sept.  196 

Serk-t^Antares  and  a  Cen- 
tauri,  358 
in  pyramid  times,  329 
sj-mbol  of,  290,  329 
Sesheta,   goddess,    29,  173, 

175 
Set,  Sit,  Sut,  Typhon,  Su- 
tech,  god  of  Darkness, 
27,  145.  147 
and  Horus,  149 
associated  with  7    Dra- 
conis, 302 
conquered  by  Horus.    See 

ilyth  of  Hoi-us. 
emblem  of,  28,  148,  362, 
feast  of,  283 
form  of,  361 
hated  by  Theban  priests, 

319 
jackal  of,  146 
N.  Egypt,  345 
sjTubolised   by  northern 

constellations,  149 
temple  at  Tell  el-Amama, 
324 
at  Annu,  326 
temples    absent    in     S. 

Effypt,  371 
thigh  of,  146,  147 
wife  of,  146,  216 
worship  of,  215,  344,  361, 
377 


SetilL,  115,  185,  189,  223 
Shabaka,  340 

Shesa-Hor,  57,  74,  150,  215 
Shu,  33.  36 

Silsilis,  inscriptions  at,  263 
Sirius  Hathor,  196,  212,299 
temples  to,  in  Greece,  305, 
422 
Sit.     Ste  Set 
Slqr,  gxl  of,  7,  33 
Smith,  Geoi^,  on  temple  of 

Bel,  380 
Smith,  Robertson,  on  ilazza- 

roth,  133 
Sokhit  in  pyramid  times,  329 
Solstices,  55,  57 

determination   of,    62  et 
seq. 
by  Chinese, 
63 
relation    to    inundation, 

234 
summer,  festi\-al  of,  198 
temples  oriented  to,  78 
and  vague  year  cycle,  252 
Sothis,  Greek  form  of  Sirius, 

q.v. 
Sowing,  season  of,  233 
Sphinx,  object  of,  82 
Spica,   associated  with  Mnt 
temple,  320 
observed  at  Thebes,  318 
temples  to,  3 1 3;  in  Greece, 
419.424 
St.  Peter's.  Rome,  96,  102 
Stars,  apparent  paths  of,  41 
how  used  to  tell  time  at 

night,  343 
non-rising  at  Thebes,  44 
non-setting  at  Thebes,  44 
northern,    antiqiuty     of 

worship  of,  341 
risings  of,  achronic,  121 
cosmical,    121, 

160 
heliacal  of  Sir- 
ius, 121,  200, 
209,210,249, 
250, 254, 262 
rising  with  sun,  60 
risings  at  sunset,  148 
settings,  achronic,  121 
heliacal.  121 
table  of.  314 
southern,  used  in  upper 

Egypt,  343 
sonthem,  worship  of,  as 
opposed    to    northern, 
325 
table  of,  314 
Storms,  god  of,  7 


Stonehenge.  89,  90 
Strassmeyer,  3,  407 
Suhag.  Nile  gauge  at,  235 
Son,  course  of,  mythology  of, 
279 
the  midnight,  65 
temples  to,  at  solstices,  78 
yearly  path  of,  53 
Son-gods,  names  for,  7, 373 
Sunlight,  god  of,  33,  36 
Sonrise.  herald  of,  first  star 
used,  277 
in  Greece,  416 
Sunset,  explanation  of  red 
colour  of,  32 
represented  by  Xeph- 
thys,  31 
Sut.     Ser  Set 
Sutech.     See  Set 

god  of  Canaanites.  361 
temple  at  Memphis,  361 
Syria,  invaders  from,  found 
25th  dynasty,  340 


Tables  of  dates  of 'founda- 
tions, 352 
of  stars.   20th  dynasty, 
408,  410 
Taharqa.  187,  340 
Tammuz,    a^ociated    with 
Asari,  372 
son  of  la,  372 
son  of  3Iul-lil,  372 
Tammuz-Nergal.     sun-god, 
372,  374 
son  of  la,  372 

Mul-lil,  372 
Tanis,  decree  of,  270 

temple  of,  82,  281,  329 
Taurus,  constellation  of,  143 
378 
in  pyramid  times,  329 
Tanrt,     goddess,  '28,    146, 
302 
mistress  of  darkness,  344 
represented     by    hippo- 
potamus, 146 
symbol  of,  216,  290 
symbolised  star   y  Dra- 
conis, 290 
Tebha,  145 
Tefnut.  31,  36 
Tel  Hakoab.  mounds  at,  86 
Tell  el-Amama,  Spica  tem- 
ple, 313 
temples  at,  322,  419 
Temples  in  Lower  Egypt,  as 
opposed    to    those    in 
Upper  Egj-pt,  34 1 
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Temples,  series  of,  in  South- 
ern Egypt,  311 
diversity  of,  duo  to  dif- 
ferent races,  31  o 
Tetramenes,  272 
Texi,  223,  275 
Thebes,   amplitudes  at,   47, 
171 
astronomical  thought  at, 
324 

two  schools  of,  325 
city  of  Dragon,  in  Greece, 

422 
first    appeai"ance    of    in 
Egyptian  history,  331, 
338 
history  of  cults  at,  320 
month  table  at,  143 
Nile  flood,  240 
rising  of  land  about,  240 
statues  of  Sachet,  290 
temples  at,  amplitudes  of, 
156,  168,  309 

of  Amen  Ra, 

99 
modern,  186 
M,  213 
solstitial,  78 
Thigh,  ak  of,  176 
(Mesxet),  179,  216 
constellation,137, 143,302 

in  pj-ramid  times,  360 
of  Set,  146,  147 
represents    Great    Bear, 
146 
This,  antiquity  of,  327 
Thistleton-Dyer,  on  Slvrrh 

from  Pun-t,  348 
Thoth  =  Asti,  176 
1st  of,  dates  of,  268 

festival  of.  198 
lunus,  29,  393 
month  of,  sign  of,  269 
relation  to  Texi,  275 
sign    of,    in  Ramessids' 
time,  269 
Thcthmes  I.,  188 
Thothmes  III.,  date  of,  261 
and  the  Theban  priests, 
321 


Thothmes  III.,  I'tah  temple, 

354 
Karnak,  embellishments 

at,  112 
restoration  of  temple  of 

Amen-Ba,  108 
temples      at      Medinet- 

Habii,  221 
Thoueris.     See  Taurt 
TiSjnat  and  Marduk.  myth 

of,  378,  398 
Tigris,  god  sacred  to,  229 
inundation,  time  of,  85, 

230,  367 
Tmu.     See  Atmu 
Tomes  on  red  hippopotamus, 

362 
Totemism,  215 
Triads,  222 
Tuamautef,  147 
Tum.     See  Atmu 
Twilight,  representation  of, 

Isis,  29 
representation  of,  Neph- 

thys,  31 
Typhon.     See  Set 
Tyre,  temple  of,  161 

U 

Unger,  date  of  Mena,  22 
Ur  of  the  Chaldees,  379 
Ursse  Majoris  a,  temples  to, 

309,  341,  354,  360 
Usertsenl.,  179,  221,  215 

obelisk  at  Annu,  214,  338 
Ushas,  7 
Utchats,  280 


Varuna,  7 

Vedas,  4,  5,  6 

Virchow,    on   race    distinc- 
tions, 386 

Virey,   Der    el-Bahari    dis- 
coveries, 319 
on  cult  of  Atcn,  321 

Vitruvius,  on  temple  orient- 
ation, 58 
i     Vyse,  Col.  Howard,  12 


W 

Wady  Haifa  to  Aswan,  rate 
of  Nile  flood,  240 
Capt.    Lyons'    work    at, 
358 

Wady  Hammamat,  208 

Wakefield,  measurements  at 
Karnak,  117 

Worship    of   N.    star,    im- 
ported into  IJgypt,  370 


Year,  anomalistic,  53 
calendar,  246 
definition  of,  247 
fixed,  251 

length  of,  251 
length  of,  244,  247 
true,  250 
fixed  and  vague,  time  of 
coincidence, 

267 
variation  be- 
tween, 252 
great.    Annus    Magnus, 

257 
measure  of  length  of,  first, 

110 
new,  indications,  247 
sidereal,  53 
Sirian,  length  of,  253 
tropical,  53 
vague,  251 

beginnings  of,  110 
and  solstice,  cycle, 

252 
in  time  of  Rames- 
sids, 263 
Young,     Thomas,     Rosetta 
stone,  11 


Zend-Avesta,  6 
Ziggurats,  erection  of,  367 
Zodiac,  the  signs  of,  137 
Zodiacs,  of   Dcnderah,  135, 
146 
discovery  of,  18 
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The  Ston^  of  the  Sun.  By  sir  Robert  Stawell 
Bai.l,  LL.D.,  F.R.S.,  F.R.A.S.,  Lowndean  Professor  of 
Astronomy  in  the  University  of  Cambridge ;  Author  of 
"  The  Story  of  the  Heavens,"  '"  Star- Land,"  &c.  Medium  8vo. 
With  8  Coloured  Plates,  and  other  Illustrations.  Cloth  gilt,  21s. 

In  this  volume  an  account  is  given  of  the  present  state  of  our  knowledge  with 
respect  to  the  principal  solar  phenomena.  It  is  intended  specially  for  the  general 
reader,  and  the  text  is  amply  illustrated  by  engravings  and  plates.  A  feature  of 
the  book  is  the  discussion  of  such  important  questions  as  the  movement  of  the 
solar  system  through  space  ;  but  perhaps  its  chief  novelty  will  be  found  in  the 
application  of  molecular  physics  to  the  explanation  of  the  sustenance  of  the  solar 
heat.  Recent  discoveries  and  improved  processes  have  largely  added  to  our 
knowledge  of  the  prominences,  and  the  methods  employed  demand  and  receive 
ample  treatment.  Matters  of  a  merely  technical  nature  have  been,  as  far  as 
possible,  omi'.ted.  the  object  aimed  at  being  to  produce  as  vivid  a  picture  as 
possible  of  the  nature  of  the  great  luminaiy. 

The    Story  of   Our    Planet.      By  t.  g.  bonney, 

D.Sc.,  LL.D.,  F.R.S..  F.S.A.,  F.G.S.,  Professor  of  Geology 
in  University  College,  London,  Fellow  of  St.  John's 
College,  Cambridge,  and  Honorary  Canon  of  Manchester. 
With  6  Coloured  Plates  and  Maps  and  about  lOO  Illustrations. 
Medium  Svo,  cloth  gilt,  31s.  6d. 

The  author  has  aimed  ai  rendering  the  main  principles  and  results  of  geological 
reasoning  intelligible  to  non  scientific  readers  of  ordinary'  education,  technical 
terms  being,  if  possible,  avoided,  and,  if  not,  explained.  After  describing  generally 
the  regions  of  the  land,  the  air,  and  the  water,  he  passes  on  to  the  processes  of 
earth-sculpture  an<l  rock  building,  and  from  these  to  the  agents  of  change  which 
operate  from  within  the  globe,  such  as  volcanoes,  earthquakes,  and  other  move- 
ments of  the  crust.  An  account  follows  of  the  probable  condition  of  the  earth  in 
the  earliest  stages,  after  which  the  buildmg  of  the  British  Isles  is  described  as  an 
exainple  of  geological  history-,  and  briefer  sketches  are  given  of  the  development 
of  Europe  and  the  other  continents.  The  history  of  life  on  the  earth  is  then 
traced,  and  the  work  concludes  with  discussions  of  some  theoietical  questions, 
such  as  the  age  and  duration  of  the  globe,  the  permanence  of  oceans  and 
continents,  the  cause  of  the  glacial  epoch,  &c. 

The     Dawn    of   Astronomy,     a    study  of   the 

Astronomy  and  Temple  Worship  of  the  Ancient  Egyptians. 
By  J.  Norman  Locrver,  F.R.S..  F.R.A.S.,  &c.  Royal  Svo. 
Illustrated.     Cloth  gilt,  21s. 

The  author  endeavours  to  show  that  the  Egyptian  temples  were  built  so  as  to 
secure  observations  of  the  sun  and  stars  at  certain  times  of  the  year.  He  next 
attempts  to  determine  the  stars  so  used,  to  find  the  astronomical  ideas  underlying 
the  obser\ations,  and  to  trace  some  of  the  myths  which  arise  out  of  them.  A 
close  similarity  is  suggested  between  the  Babylonian  and  Egyptian  astro- 
nomical ideas. 

CASSELL  &  COMPANY,  Limited,   Liidgau  Hill,  London:  Paris  &=  Melbourne. 
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Cassell   &    Company's     Announcements. 

New  and  Revised  Edition.     Price  12s.  6d. 

The    Story   of   the    Heavens.      By  sir  Robert 

Stawell   Ball,   LL.D.,  F.R.S.,   F.R.A.S.     Fully  Illustrated 
with  Coloured  Plates  and  Wood  Engravings. 

*»*  Also  hound  in  half-jnorocco,  price  on  application. 

The  "  Athenaeum  "  says  : — 

"  Its  combination  of  scientific  accuracy  with  lucid  arrangement  and 
attractive  style  leads  us  to  anticipate  for  it  that  brilliant  success  which  it 
undoubtedly  merits."         The  "  Scotsman  "  says  :- 

"  It  is  doubtful  whether  any  previous  effort  to  popularise  astronomy,  in 
our  language  at  any  rate,  deserves  to  rank  as  highly  as  the  delightful  and 
most  iii'itructive  volume  which  the  Royal  Astronomer  for  Ireland  liappily 
entitles  'The  Story  of  the  Heavens.'  " 

The  "  Educational  Times  "  says  : — 
"  Our  notice  of  a  work  so  interesting  must  necessarily  be  very  imperfect. 
We  have  twice  essayed  to  write  the  notice,  and  have  become  so  absorbed  in 
the  work  as  to  read  on  for  hours  forgetful  of  our  object.  We  venture  to 
predict  that  few  will  set  about  following  this  story  without  ultimately  finding 
it  to  be  one  of  boundless  interest  and  of  exquisite  beauty." 


FIFTEENTH  THOUSAND.      Price  6s. 
Star-La-nd.         Being   Talks    with  .Young    People   about    the 
Wonders  of  the  Heavens,  by  SiR  ROBERT  Stawell  Ball, 
F.R.S.     Fully  Illustrated. 

The  Right  Hon.  W.   E.  Gladstone  writes : — 
"  I  have  now  finished  reading  your  luminous  and  delightful   '  Star- Land,' 
and  am  happy  to  be  in  a  sense  enrolled  amongst  your  young  pupils." 

The  "  Scotsman  "  says  : — 
"  Sir  Robert  Ball's  discourses  on  the  glories  of  the  sidereal  heavens  are 
simplicity  itself,  and  they  ought  to  be  placed  in  the  hands  of  every  boy  and 
girl  as  soon  as  they  commence  to  interest  themselves  in  the  great  facts  of 
astronomy,  which  is  long  before  they  leave  school.  But  the  student  who  has 
been  for  years  looking  into  astronomy  will  read  it  with  profit  and  pleasure. 
There  is  no  problem  in  the  recent  development  of  astronomical  science  that 
is  not  dealt  with  ;  and  modern  views,  calculations,  and  appliances  for  astro- 
nomical research  are  described  in  popular  language.  The  book  is  rich  in 
illustrations,  executed  in  a  manner  that  leaves  nothing  to  be  desired." 

The  "  Irish  Times  "  says  : — 
"  Sir  Robert  Ball  is  a  charming  teacher  of  the  young,  clear  and  simple  in 
his  definitions  and  explanations,  and  painstaking.     The  arrangement  of  his 
lectures,  as  given  in  this  fully  illustrated  volume,  is  most  excellent.     .     . 
There  is  no  adult  who  cannot  read  '  Star- Land  '  with  as  much  gratification  as 
any  of  the  group  of  eager  scholars  represented  on  the  frontispiece." 

CAS.SELL   &   COMPANY,  Limited,  Ludgate  Hill,  London  ;  Fans  and  Melbourne. 
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Abbeys  and  Churclies  of  Eng^land  and  Wales,  The:  Descriptive,  Historical. 

Pictorial.     Series  II.    21s. 
A  Blot  of  Ink.     Translated  by  Q  and  Paul  Francke.     55. 
Adventure,  Tbe  World  of.  Fully  Illustrated.    Complete  in  Three  Vols.   9s.  each. 
Africa  and  its  Explorers,  The  Story  of.   By  Dr.  Robert  Brown,  M.  A.,  F.L.S., 

F.R.G.S.,  &c.    With  numerous  Original  Illustrations.     Vols.  I.  and  II.     7s.  6d.  each. 

Agrarian  Tenures.     By  the  Rt.  Hon.  G.  Shaw  Lefevre,   M.P.     ios.  6d. 
American  Life.     By  Paul  de  Rousiers.     12s.  6d. 
Animal  Painting  in  Water  Colours.    With  Coloured  Plates.    5s. 
Anthea.     By  Cecile  Cassavetti  (a  Russian),     A  Story  of  the  Greek  War  of 
Independence.     Cheap  Edition,  5s. 

Arabian  Nights  Entertainments  (Cassell's).  With  about  400  Illustrations.  10s.  6d. 

Architectural  Drawing.    By  R.  PhenS  Spiers.    Illustrated.     los.  6d. 

Army,  Our  Home.     Being  a  Reprint  of  Letters  published    in    the    Times    in 

November  and  December,   1891.     By  H.  O.  Arnold-Forster,  M.P.     is. 
Art,  The  Magazine   o£      Yearly  Volume.      With  about  400   Illustrations,   and 

Twelve  Etchings,  Photogravures,  &c.     16s. 
Artistic  Anatomy.     By  Prof.  M.  Duval.     Cheap  Edition,  3s.  6d. 
Astronomy,  The  Dawn  of.     A  Study  of  the  Astronomy  and  Temple  Worship  of  the 

Ancient  Egyptians.  By  J.  Norman  Lockver,  F.R.S.,  F.R..\.S.,  &c.    Illustrated.  21s. 
Atlas,  The  Universal.     A  New  and  Complete  General  Atlas  of  the  World,  with 

117  Pages  of  Maps,  handsomely  produced  in  Colours,  and  a  Complete  Inde.\  to  about 

125,000  Names.     Complete  in  One  Volume,  cloth.  303.  net ;  or  half-morocco,  35s.  net. 

Awkward  Squads,  The ;  and  other  Ulster  Stories.     By  Shan  F.  Bullock,    53. 

Bashkirtseff,  Marie,  The  Journal  of.    Translated  by  Mathilde  Blind.  7s.  6d. 

.  Bashkirtseff,  Marie,  The  Letters  of.    Translated  by  Mary  J.  Serrano,    7s.  6d. 

Beetles,  Butterflies,  Moths,  and  other  Insects.     By  A.  W,  Kappel,  F,L.S., 

F.E.S.,  and  W.  Egmont  Kirby.     With  12  Coloured  Plates.     3s.  6d. 

Beyond  the  Blue  Mountains.  By  L.  T.  Meade.  Illustrated.  53. 
Biographical  Dictionary,   Cassell's  New.     Containing  Memoirs  of  the  Most 

Eminent  Men  and  Women  of  all  Ages  and  Countries.     7s.  6d. 
Birds'  Nests,  Eggs,  and  Egg-Collecting,     By  R.   Kearton.     Illustrated  with 

16  Coloured  Plates  of  Eggs.     5s. 

Breechloader,  The,  and  How  to  Use  It,  By  W.  W.  Greener,  as, 
British  Ballads.  275  Original  Illustrations.  Two  Vols.  Cloth,  15s. 
British  Battles  on  Land  and  Sea,      By  James  Grant,      With  about  600 

Illustrations.     Three  Vols.,  4to,  {,\  7s.  ;  Library  Edition,  £,\  los. 
British  Battles,  Recent.     Illustrated.     9s.     Library  Edition,  los. 
Browning,  An  Introduction  to  the  Study  of.    By  Arthur  Symons.   2s.  6d. 
Butterflies  and   Moths,   European.     By  W.    F,   Kirby.      With  61  Coloured 

Plates.     35s. 

Canaries  and  Cage-Birds,  The  Illustrated  Book  of.      By  W.  A.  Blakston, 

W.    SwAVSLAND,  and  A.    F.  Wiener.     With  56  Fac-simile  Coloured  Plates.     35s. 

Capture  of  the  "Estrella,"  The.     A  Tale  of  the  Slave  Trade,     By  Commander 

Claud  Harding,  R.N.     5s. 
Carnation  Manual,  The.     Edited  and  Issued  by  The  National  Carnation  and 

Picotee  Society  (Southern  Section).     3s.  6d. 
Cassell's  Family  Magazine.     Yearly  Volume.     Illustrated,     qs. 
Cathedrals,  Abbeys,  and  Churches  of  England  and  Wales.       Descriptive, 

Historical,  Pictorial.      Popular  Edition.     Two  Vols.     25s. 

Catriona.    A  Sequel  to  "  Kidnapped."     By  Robert  Louis  Stevenson.    6s. 
Celebrities  of  the  Century,     Being  a  Dictionary  of  the  Men  and  Women  of  the 

Nineteenth  Century.     Cheap  Edition,  los.  6d. 
China  Painting.     By  Florence  Lewis,     With  Sixteen  Coloured  Plates,  &c,    ss. 
Chips  by  an  Old  Chum ;    or,  Australia  in  the  Fifties,     is. 
Choice  Dishes  at  Small  Cost.     By  A.  G.  Payne.     Cheap  Edition,  is, 
Christianity  and  Socialism,  Lectures  on.     By  Bishop  Barry.     3s.  6d. 
Chums.     The  Illustrated  Paper  for  Boys.     Yearly  Volume.     7s.  6d. 
Cities  of  the  World.     Four  Vols.     Illustrated.     7s.  6d.  each. 
Civil  Service,  Guide  to  Employment  In  the.    New  and  Enlarged  Edition,  3s.  6d. 
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Climate  and  Healtli  Resorts.     By  Dr.  Burney  Yeo.    7s.  6d. 

Clinical  Manuals  for  Practitioners  and  Students  ol  Medicine.    {A  List  of 

I  OiuiiicS  Jorwariiid  post  free  on  af>plication  to  the  Publiskers.') 

Cobden  Club,  Works  published  for  the.     {A  Complete  List  on  application.') 
Colonist's  Medical  Handbook,  The.     By  E.  Alfred  Barton,  M.R.C.S.    2s.  6d. 
Colour.     By  Prof.  .\.   H.  Church.     New  and.  Enlarged  Edition,  3s.  6d. 
Columbus,  Tbe  Career  of.     By  Charles  Elton,  F.S.A.     10s.  6d. 
Combe,  George,  The  Select  Works  of.      Issued  by  Authority  of  the  Combe 

Trustees.     Popular  Edition,  is.  each,  neL 

The  ConsUtution  of  Uan.     I   Science  and  BeUe:ion. 
Moral  PliUosophy.  I   Discussions  on  Education. 

American  Notes. 

Commercial  Botany  of  the  Nineteenth  Century.     By  J.  R.  J.a.ckson,  .AL.S. 

Cloth  gilt,  3s.  (j&. 
Conning  Tower,  In  a.  By  H.  O.  .\rnold-Forster.  \L  P.,  Author  of  "  The  Citizen 

Reader,"  &c.     With  Original  Illustrations  by  W.  H.  Overend.     is. 
Conquests  of  the  Cross.     Edited  by  Edwin  Hodder.     With  numerous  Original 

Illustrations.     Complete  in  Three  Vols.     9s.  each. 
Cookery,  A  Year's.     By  Phyllis  Browne.    New  and  Enlarged  Edition,  3s.  6d. 
Cookery,  Cassells  Popular.     With  Four  Coloured  Plates.     Cloth  gilt,  2s. 
Cookery,  Cassell's  Shilling.    95M  Thousand,     is. 
Cookery,  Vegetarian.     By  .A.  G.  Payne,     is.  6d. 

Cooking  by  Gas,  The  Art  ot     By  Marie  J.  Sugg.     Illustrated.     Cloth,  3s.  6d. 
Cottage  Gardening,  Poultry,  Bees,  Allotments,  Food,  House,  Window  and 

Town  Gardens.    Edited  by  W.  Robinson.  F.L.S.,  .Author  of  •'  ITie  English  Flower 
Garden."     FuUv  Illustrated.     Half-yearly  Volumes,  I.  and  II.,  as  6d.  each. 

Countries  of  the  World,  The.  By  Robert  Brown,  M..\.,  Ph.D.,  &c.  Com- 
plete in  S;.x  Vols.,  with  about  750  Illustrations.     4to,  7s.  6d.  each. 

Cyclopaedia,  Cassell's  Concise.  Brought  down  to  the  latest  date.  With  about 
600  Illustrations.     Se~^v  and  Cheap  Edition,  7s.  6d. 

Cyclopaedia,  Cassell's  Miniature.     Containing  30,000  Subjects.     Cloth,  2s.  6d. ; 

half-roxburgh,  4s. 

Delectable  Duchy,  The.     Some  Tales  of  East  Comw-alL     By  Q.     6s. 

Dickens,    Character  Sketches  from.      First,   Second,  and  Third  Series. 

With  Six  Original  Drawings  in  each,  by  Frederick  B.arxard.  In  Portfolio.  21s.  each. 
Dick  Whittington,  A  Modem.  By  J  ames  Payn.  Cheap  Edition  in  one  Vol. ,  6s. 
Dictionaries.       (For  description  see  aiphabeiical  letter. )     Religion,  Biographical 

Celebrities,     Encyclopaedic,    Mechanical,    Phrase    and     Fable,      English,     English 

Historj-,    English    Literature,    Domestic.       (French,   German,  and  Latin,   see   with 

Eirucatiotial  li^orks.) 

Tios,    Illustrated   Book   of  the.     By  Vero  Shaw,  B..\.     With  28  Coloured 

Plates.     Cloth  bevelled,  35s.  ;  half-morocco,  45s. 
Domestic  Dictionary,  The.    An  EncyclopEedia  for  the  Household.    Cloth,  7s.  6d. 
Dore   Don   Quixote,  The.      With  about  400  Illustrations  by  Gust.we  Doke. 

Cluap  Edition,  beselled  boards,  gilt  edges,  los.  6d. 
Dore  Gallery,  The.      With  250  Illustrations  by  Gustave  Dor^.     4to,  42s. 
Dore's  Dante's  Infema      Illustrated  by  Gust.we  Dore.     Popular  Edition. 

With  Preface  by  A.  J.  Bl'TLER.     Cloth  gilt  or  buckram,  7s.  6d- 

Dor6's  Dante's  Purg^atory  and  Paradise.      Illustrated  by  Gustave  Dor*. 

Cheif'  Edition.     7s  6d. 

Dore's  Milton's  Paradise  Lost  Illustrated  by  Gustave  DorE.  4to.  21s. 
.Dr.  Dumany's  Wife.  .A.  Novel.  Bv  Maurus  J6kai.  Cheap  Edition,  6s. 
£arth,  Our,  and  its  Story.     Edited  by   Dr.   Robert  Brown,   F.L.S.     With 

36  Coloured  Plates  aiid  7ao  Wood  Enera\-ings.     Complete  in  Three  Vols      9s.  each. 
Edinburgh,   Old  and  New,  Cassell's.     With    600  Illustrations.     Three  Vols. 

9s.  each  ;  library  binding,  ;£i  los.  the  set. 

Egypt:    Descriptive,   Historical,    and    Picturesque.      By  Prof.  G.   Ebers. 

Translated  by  Clara  Bell,  with  Notes  by  S.\.MUEL  Birch,  LL.D.,&c.    Two  Vols.   42s. 
Electricity,  Practical     By  Prof.  W.  E.  .^^yrton.    Illustrated.     Cloth.  7s.  6d. 
Electricity  in  the  Service  of  Man.      .\  Popular  and  Practical  Treatise.     With 

nearly  S~o  Illustrations.     Xe-M  and  Revised  Edition,  los.  6d. 

Employment  for  Boys  on  Leaving  School,  Gtiide  to.  Bv  W.  S.  Beard, 
F.R.G.S.     IS.  6d. 
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Encyclopaedic  Dictionary,  Tlie.     Complete  in  Fourteen  Divisional  Vols.,  los.  6d. 

each  ;  or  Seven  Vols.,  half-morocco,  21s.  each  ;  halfrussia,  25s.  each. 
England,    Cassell's    Illustrated    History    of.    With  2,000  Illustrations.     Ten 

Vols.,  4to,  OS.  each.     Neiv  and  Revised  Edition.    Vols.  I.  to  VI.,  gs.  each. 
English  Dictionary,  Cassell's.      Containing  Definitions  of  upwards  of  100,000 

Words  and  Phrases.     Cheafi  Edition,  3s.  6d. 

English  History,  Tlie  Dictionary  of.     Cheap  Edition,  los.  6d.;  roxburgh,  15s. 
English  Literature,  Library  of.    By  Prof.  H.  Morley.    In  5  Vols.,  7s.  6d.  each. 
English  Literature,  Morley' s  First  Sketch  of.    Revised  Edition,  7s.  6d. 
English  Literature,  The  Dictionary  of!    By  W.  Davenport  Ad.'vms.     Cheap 

Edition,  73.  6d.  ;  roxburgh,  los.  6d. 

English  Literature,  The  Story  of.      By  Anna  Buckland.      3s.  6d. 

English  Writers.     By  Henry  Morley.     Vols.  I.  to  X.     5s.  each. 

JEsop's  Fahles.     Illustrated  by  Ernest  Griset.     Cheap  Edition.    Cloth,  3s.  6d.  ; 

bevelled  boards,  gilt  edges,  55. 
Etiquette  of  Good  Society.     New  Edition.      Edited  and  Revised  by  Lady 

Colin  Campbell,     is.  ;  cloth,  is  6d. 
Europe,  Cassell's  Pocket  Guide  to.    Edition  for  1893.     Leather,  6s. 
Fairway  Island.     By   Horace  Hutchinson.      With  Four  Full-page  Plates. 

Cheap  Edition.     3s.  6d. 
Faith  Doctor,  The.    A  Novel.    By  Dr.  Edward  Eggleston.    Clieap  Edition,  6s. 
Family   Physician.     By    Eminent    Physicians   and    Surgeons.      New    and 

Revised  Edition.     Cloth,  21s.  ;  roxburgh,  25s. 

Father  Mathew:  His  Life  and  Times.     By  Frank  J.   Mathew.    2s.  6d. 

Father  Stafford.  A  Novel.  By  Anthony  Hope,  Author  ol  "A  Man  of  Mark."  6s. 

Fenn,  G.  Manville,  Works  by.     Boards,  2s.  each  ;  or  cloth,  2s.  6d. 
Poverty  Corner.   I     The  Parson  o' Dumford.l.    .„,,„  „, 
My  Patients.  |     The  Vicar's  People.  / '"  ^°^''^^  °"'>- 

Field  Naturalist's  Handbook,  The.     By  Revs.  J.  G.  Wood  and  Theodore 

Wood.     Cheap  Edition.  2s.  6d. 
Figuier's  Popular  Scientific  Works.     With  Several  Hundred  Illustrations  in 
each.     3s.  6d.  each. 
The  Insect  World.  I  Reptiles  and  Birds.  I  The  Vegetable  "World. 

The  Human  Race.  I  Mammalia.  |  Ocean  Worid. 

The  "World  before  the  Deluge. 

Figure  Painting  in  Water  Colours.     With  16  Coloured  Plates.     7s.  6d. 
Flora's  Feast.      A  Masque  of  Flowers.      Penned  and    Pictured  by  Walter 

Crane.     With  40  pages  in  Colours.     5s. 
Flower  Painting,  Elementary.     With  Eight  Coloured  Plates.     3s. 
Flowers,  and  How  to  Paint  Them.  By  Maud  Naftel.  With  Coloured  Plates.  5s. 
Football :  the  Rugby  Union  Game.   Edited  by  Rev.  F.  Marshall.   Illustrated. 

7s.  6d. 
FossU  Reptiles,  A  History  of  British.    By  Sir  Richard  Owen,  F.R.S.,  &c. 

With  268  Plates.     In  Four  Vols.    £,11  12s. 
Fraser,  John  Drummond.     By  Philalethes.     A  Story  of  Jesuit  Intrigue  in 
the  Church  of  England.     5s. 

Garden  Flowers,  Familiar.     By  Shirley  Hibbekd.     With  Coloured  Plates  by 

F.  E.  HuLME,  F.L.S.     Complete  in  Five  Series.     Cloth  gilt,  12s.  fid.  each. 
Gardening,  Cassell's  Popular.     Illustrated.     Complete  in  Four  Vols.    5s.  each. 
Geometrical  Drawing  for  Army  Candidates.    By  H.  T.  Lille y,  M.A.    2s.  6d. 
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Gulliver's  Travels.     With  88  Engravings.     Cloth,  3s.  6d.  ;  cloth  gilt,  5s. 
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Heavens,  The  Story  of  the.      By  Sir  Robert  Stawell  Ball,  LL.D.,  F.R.S. 

With  Coloured  Plates  and  Wood  Engravmgs.     Popular  Edition,  12s.  fid. 
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Stevenson.     6s. 
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F.L.S.     With  several  Hundred  Illustrations.     7s.  6d.  ;  also  kept  half-bound. 

Natural  History,  Cassell's  New.     Edited  by  P.  Martin  Duncan,  M.B.,  F.R.S., 
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Out  of  the  Jaws  of  Death.     By  Frank  Barrett.    Cheap  Edition.  One  Vol.,  6s. 

Painting,  The  English  School  of.    By  Ernest  Chesneau.    Cheap  Edition,  3s.  6d. 
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Photography  for  Amateurs.      By  T.   C.  Hepworth.     E>ilarged  and  Revised 

Edition.     Illustrated,,  is.  ;  or  cloth,  is.  6d. 
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morocco,  i,-^\  los.  ;  morocco  gilt,  .£52105.     Popular  Edition.    In  Five  Vols.    i8s.  each. 

Picturesque  Mediterranean,  The.  With  a  Series  of  Magnificent  Illustrations 
from  Original  Designs  by  leading  Artists  of  the  day.     Two  Vols.     Cloth,  ^£2  2S.  each. 
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Photographs  of  Eminent  Men  and  Women  of  the  day.  With  Biographical  Sketches. 

15s.  each. 

Poultry  Keeper,  The  Practical     By  Lewis  Wright.     Illustrated.    3s.  6d. 
Poultry,  The  Book  ot  By  Lewis  Wright.  Popular  Edition.  Illustrated.  los.  6d. 


Selections  from  Cassell  <fc  Company s  Publications. 


Poultry,  Tlie  Ulustrated  Book  of.     By  Lewis  Wright.    With  Fifty  Exquisiie 

Coloured  Plates,  and  numerous  Wood  EngTa^^ngs.     Revised  Edition,  Cloth,  31s  6d. 
Prison  Princess,  A.     .A.  Romance  of  Millbank  Penitentiary.     By  Major  .Arthur 

Griffiths.     6s. 
(ys  Works,  Uniform  Edition  ot     5s.  each. 

Dead   Man'g  Bock.  I     The  Astonishing  History  of  Troy  Town. 

The  Spler.did  Spur.  'I  Saw  Three  Ships." and  other  Winter's  Tales. 

Tne  Blue  Pavilions.  I     Noughts  and  Crosses. 

Queen  Summer ;  or,  The  Tourney  of  the  Lily  and  the  Rose.     Penned  and 
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Furnivall.     Cheap  Edition,  3s.  6d.      Cloth  gilt,  gilt  edges,  55.  ;  roxburgh,  7s.  6d. 
Shakspere,  The  Royal.     With  Exquisite  Steel  Plates  and  Wood  Engravings. 

Three  Vols.     155.  each. 
Sketches,  The  Art  of  Making  and  Using.     From  the  French  of  G.  Fr.^ipont. 

By  Clara  Bell.     With  Fifty  Illustrations,     as.  6d. 
Sm-ggling  Days  and  Smuggling  Ways  ;  or,  The  Story  of  a  Lost  Art.    By 

Commander  the  Hon.  Henry  N.  Shore,  R.N.     Illustrated.     Cloth,  7s.  6d. 

Snare  of  the  Fowler,  The.    By  Mrs.  Alexander.    Cheap  Edition  in  one  Vol. ,  6s. 
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,  Adventures  of  Mr.  Ledbury. 
Ivanhoe. 
I  Oliver  Twist. 
!  Selections      from       Hood's 

Works. 
Longfellow's  Prose  Works. 
Sense  and  Sensibility. 
Lytton's  Plays. 
Tales,  Poems,  and  Sketches 

(Bret  Harte). 
The  Prince  of  the  House  of 

David. 
Sheridan's  Plays. 
Uncie  Tom's  Cabin. 
Deerslayer. 
Eugene  Aram. 
Jack    Hinton,    the    Q-uards- 

man. 
Kome  and  the   Early  Chris- 
tians. 
The     Trials     of     Margaret 

Lyndsay. 
Edgar  Allan  Foe.    Prose    and 

Poetry,  Selections  from. 

List  of  Vols,  on  application- 


Shirley. 
Coningsby. 
Mary  Barton. 


The  Antiquary. 
Tlicholas    Nickle 
Vols. 


Nicholas    Nickleby.      Two 


Jane  Byre. 

W^uthering  Heights. 

The  Prairie. 

Dombey  and  Son.  Two  Vols. 

Night  and  Morning. 

Kenilworth. 

The  Ingoldsby  Legends. 

Tower  of  London. 

The  Pioneers. 

Charles  O'Malley. 

Barnaby  Rudge. 

Cakes  and  Ale. 

The  King's  Own. 

People  I  have  Met. 

The  Pathfinder. 

Evelina. 

Scott's  Poems. 

liost  of  the  Barons. 

The  Short  Story  Library. 


Old  Mortality. 

The  Hour  and  the  Man. 

Washington  Irving's  Sketoh. 

Book. 
Last  Days  of  Palmyra. 
Tales  of  the  Borders. 
Pride  and  Prejudice. 
Last  of  the  Mohicans. 
Heart  of  Midlothian. 
Last  Days  of  Pompeii. 
Yellowplush  Papers. 
Handy  Andy. 
Selected  Plays. 
American  Humour. 
Sketches  by  Boz. 
Macaulay's    Lays    and 

leeted  Essays. 
Harry  Lorrequer. 
Old  Curiosity  Shop. 
B,ienzi. 

The  Talisman. 
Pickwick.    Two  Vols. 
Scarlet  Letter. 
Martin  Chuzzlewit.  Two  Vols. 


Sa- 


Tmy  Luttrell.     By  E.  W.  Hornung.     Cloth  gilt,  2  Vols.     21s. 


Selections  from  Cassell  «fe  Company's  Publications. 
"Treasure  Island  "  Series,  The.    Cheap  Illustrated  Edition.    Cloth,  3s.  6d.  each. 

"Kidnapped."    By  Robert  Louis  Stevrnson. 

Treasure  Island.    By  Robert  Louis  Stevenson. 

The  Master  of  BaSlantrae.     By  RotiERr  L0UI3  Steveksow. 

The  Biacic  Arrow:   A  Tale  of  the  Two  Roses.    By  RotitKT  LOUIS  STEVENSON. 

King  Solomon's  Mines.    By  H.  Kiuer  HACOARa 

Treatment,  The  Year-Book  of,  for  1894.     A  Critical  Review  for  Practitioners  of 
Medicine  and  Surgery.    Tenth  Year  of  Issue.    Creativ  Enlarged,     eoi  pages,     ys.  dA. 

Tree   Painting  in  Water  Ck>Ioar8.       By  W.    H. 'j.    Boot.    "With  Eighteen 

Coloured  Plates,  and  valuable  instructions  by  the  Artist.      5s. 
Trees.  FamUiar.     By  Prof.  G.  S.  Boulger.  F.L.S..  F.G.S.     Two  Series.     With 

Forty  full-pa^e  Coloured  Plates  by  W    H.  J.  Boot.    izs.  6d.  each. 
"Unicode":     The  Universal    Telegraphic    Phrase   Book.       Pocket   or   Desk 

Edition,    is.  6d.  each. 

United  States,  Cassell's  History  of  the.    By  Edmund  Ollier.    With  600  Illus- 
trations     Three  Vols,     gs  each. 
Universal    History,    Cassell's    Illustrated.      With    nearly   One    Thousand 

Illustrations.    Vol.  I.  Early  and  Creek  History.— Vol.  II.  The  Roman  Period. — 
Vol.  III.  The  Middle  .\ges  — Vol.  IV.   Modern  History,     gs.  each. 

Vaccination  Vindicated.     By  John  C.  McVail.  M.D..  D.  P.H.  Camb.    5s. 

Verses  Grave  and  Gay.     By  Ellen  Thorneyckoft  Fowler.     3s.  6d. 

Vicar  of  Wakefield  and  other  Works,  by  Oliver  Goldsxuth.     Illustrated. 

3s.  6J.  ;  cloth,  gilt  eJses.  5s.  , 

Vision  of  Saints.  A.     By  Lewis  Morris.     Edition  deluxe.     With  20  Full-page 

Illustrations.     Crown  4to,  extra  cloth,  gilt  edges.     21s. 

Water-Colour  Painting,  A  Course  of.      With  Twenty-four  Coloured  Plates  by 

R.  P.  Leitch,  and  full  Instructions  to  the  Pupil.     5s. 

Waterloo  Letters.     Edited  by  Major-Genkral   H.  T.  Siborne.  Late  Colonel 
R  E.    With  Xumcrous  .Maps  and  Plans  of  the  Battlefield.      21s. 

Wedlock,  Lawful :  or.  How  Shall  I  Make  Sure  of  a  Legal  Marriage  ?    By 

Two  Barsistrks.     is. 
Wild  Birds,  Familiar.     By  W.  Swaysland.      Four  Series.     With  40  Coloured 

Pi.ites  in  each.     12s.  6d.  each. 
WUd  Flowers,  Familiar.     By  F.  E.  Hulme,  F.L.S.,  F.S.A.     Five  Series.     With 

40  Coloured  Plates  in  each.      I2S.  6d.  each. 

Won  at  the  Last  Hole.  .A  Golfing  Romance.  By  M.  A.  Stobart.  Illustrated.  is.6d. 
Wood,  The  Life  of  the  Eev.  J.  G.     By  his  Son,  the  Rev.  Theodore  Wood. 

With  Portrait.     E.xtra  crown  8vo,  cloth.     Cheap  Edition.     5s. 
Work.     The  Illustrated  Journal  for  Mechanics.     Vols.  II.  and  III.,  7s.  6d.  each. 

Vol.  IV.,  6s.  6d.     Se.v  nnd  Enlarged  Series.     Vol.  V.,  4s. 
World  of  Wit  and  Humour,  The.   With  400  Illustrations.     Qoth,  7s.  6d. 
World  of  Wonders,  The.     With  400  Illustrations.     Two  Vols.     7s.  6d.  each. 
Wrecker,  The.     By  R.  L.  Stevenson  and  Lloyd  Osboukne.     Illustrated.     6s. 
Ynle  Tide.    Cassell's  Christ.mas  Annual,     is. 
Zero    the    Slaver.      A     Romance    of    Equatorial    Africa.       By     Lawrence 

Fletcher.    4s. 

ILL  USTRA  TED  MA GAZINES. 
The    Quiver,  for  Sumlai/  and  General  Rf-ailinij.     Monthly,  6d. 

Casseirs  Fatnily  Magazine.     .Monthly,  ^± 
*^  Little  Folks''^  Mngtizine.    Monthly,  6d. 
The  Magazine  of  Art.     With  Three  Plates.     Monthly,  is.  4d. 
Ch  urns.     The  Illustrated  Paper  for  Boys.    Weekly,  id.;  Monthly,  6d. 
Cassell's  Saturday  Journal.    Weekly,  id.;  Monthly,  6d- 
Work,     Illustrated  Journal  for  Mechanics.    Weekly,  id.;  Monthly,  6d. 
Cottage  Gardening.     Illustrated.     Weekly,  ^d.  ;  Monthly,  3d. 
•  ,•  Euli  paHiculan  of  CASSELL  &  CCMPANVS  Monthly  Serial  Publications 

tviUbe/oundin  Cassell  &  Company's  COMPLETE  CATALOGUE 

Catalognes  of  C.^ssell  &  Comp.any's  Publications,  which  may  be  had  at  all 

Booksellers',  or  will  be  sent  post  free  on  application  to  the  Publishers: — 
Cassell's  Complete  CATALOGtJE,   containing    particulars  of    apwaixls  «rf    One 

Thousand  Volumes. 
Cassell's  Classtfied  Catalogue,  in  which  their  Works  are  arranged  accordiiig 

to  price,  from  Threepence  io  Fifty  Guineas. 
Cassell's    Educational    Catalogue,    containing    particttlars    of    Cassbli.    & 
Company's  Educational  Works  and  Students'  Manuals. 

CASSELL  &  CO.MPANY,  Limited,  LudgaU  nili,  London, 


Selections  from  Cassell  <k  Company's  Publications. 


IBiliks  antr  H^ligious  Morks. 

Bible  Biographies.     Illustrated,     as.  6d.  each. 

The  Story  of  Joseph.    Its  Les<;ons  for  To- Day.    By  the  Rev.  CeorCE  BaintON. 
Tho  Stoiw  of  Moses  and  Joshua.     By  ihc  Uev.  J    TELFORD. 
The  Story  of  Judges.    By  the  Kev.  J    Wyci.iffe  GEnCE. 
The  Story  of  Samuel  and  Saul.    By  the  Kcv.  D.  C.  TOVEV. 
The  Story  of  Uavid.    By  the  Kev.  J.  Wild. 

The  Stor.v  of  Jesus.    In  Vctse.     By  J.  R.  MACDUFF.  D  D. 

Bible,    Cassell's   Illustrated    Family.     With  900  Illustrations.      Leather,  gilt 

edges,  j[,'2  los.  ;  full  morocco,  j[,-^  los. 

Bible,  The,  and  the  Holy  Land,  New  Light  on.     By  B.  T.  A.  Evetts,  M.A. 

Illu-.trati(l.     Cloth,  21s. 

Bible  Educator,  The.     Edited  by  E.  H.  Plumptre,  D.D.     With  Illustrations, 

Maps,  Bic.     Four  Vols.,  cloth,  6s.  each. 
Bible  Student  in  the  British  Museum,   The.     By  the  Rev.  J.  G.  Kitchin, 

MA.     Entirelv  New  and  Rmiscd  Eiiilion,  \^.  4d. 

Biblewomen  and  Nurses.     Yearly  Volume,  3s. 

Bunyan's  Pilgrim's  Progress  (Cassell's  Illustrated).  4to.  Cheap  Edition,  3s.  6d. 

Child's  Bible,  The,    With  200  Illustrations.     Demy  4to,  830  pp.    150/A  Thousand. 

Cheap  Edition,  7s.  6d.     Su/>erior  Edition,  with  6  Coloured  Plates,  ^\\\.  edges,  los.  6d. 

Child's  Life  of  Christ,  The.  Complete  in  One  Handsome  Volume,  with  about 
700  Original  lllustr.ations.  Cheap  Edition,  cloth,  7s.  6d.  ;  or  with  6  Coloured  Plates, 
cloth,  silt  edges,  10s.  6d.     Demy  4to,  gilt  edges,  21s. 

"Come,  ye  Children."     By  the  Rev.  Benjamin  Waugh.     Illustrated.     5s. 
Commentary,    The   New   Testament,  for  English  Readers.     Edited   by  the 

Rl.  Rev.  C.  J.  Kllicott,  D.D.,  Lord   Bishop  of  Gloucester  and  Bristol.     In  Three 
Volumes.     21s.  each. 

Vol.      t.— Tho  Four  Gospels. 

Vol.    11.— Tho  Acts,  Komans.  Corinthians,  Qalatians. 

Vol.  111. — Tho  remaining  Books  of  tho  New  Testament. 

Commentary,  The  Old  Testament,  for  English  Readers.    Edited  by  the  Rt 

Rev.  C.  J.  Ellicott,  D.D.,   Lord  Bishop  of  Gloucester  and  Bristol.      Complete  in 

5  Vols.    2ts.  each. 
Vol.     I.— Genesis  to  Numbers.  I  Vol.  MI.— Kings  I.  to  Esther. 

Vol.  II.— Deuteronomy  to  Samuel  IT.  I  Vol.    IV. —Job  to  Isaiah. 

Vol.  v.— Jeremiah  to  Malachi. 

Commentary.  The  New  Testament.     Edited  by  Bishop  Ellicott.      Handy 

Volume  Edition.  Suitable  for  School  and  General  Use. 
St.  Matthew.    3s.  6d.  Romans,    ss.  6d.  Titus,   Philemon,   Hebrews, 

St!  Mark.    .^s.  Corinthians  1.  and  11.    3s.  and  James.    3s. 

St.  Luke,    3s.  6d.  Galatians.    Ephesians,    and     Peter.  .Tudc,  and  John. 

8t.  John.    3s.  6d.  Philippians.    v-  The  Bevelation. 


An  Introduction  to  the  New 
Testament.    2s.  6d. 


The  Acts    of  the    Apostles.     Colossians.     Thessalonians, 

3s.  6d.  j         and  Timothy.    3s. 

Commentary,  The  Old  Testament.  Edited  by  Bishop  Ellicott.  Handy  Volume 

Edition.     Suitable  for  School  and  General  Use.  ' 

Genesis.    3s.  6d,  I         Leviticus.    .3s.  I  Deuteronomy.    2s.  fid. 

Exodus.    3s.  I         Numbers,    as.  6d.  \ 

Dictionary    of    Religion,    The.       An    Encyclopaedia    of   Christian    and  other 
Religious  Doctrines,  Denominations,  Sects,   Heresies,  Ecclesiastical  Terms,  History, 
Biography,  &c.  &c.   By  the  Rev,  William  Benham,  B.D.     Cheap  Edition,  los.  6d. 
Dore  Bible.     With  230  Illustrations  by  Gust  AVE  DoKft,       Original  Edition. 
Two  Vols.,  best  morocco,  gilt  edges,  £1$.     Fof'ular  Edition.     With  Full-page  Illus- 
trations.    In  One  Vol.     15s.     Also  in  leather  binding.     (Price  on  application.) 
Early  Days  of  Christianity,  The.  By  the  Ven.  Archdeacon  Farrar,  D.D.,  F.R.S. 
Library  Edition.     Two  Vols.,  24s.  ;  morocco,  C'i  as. 

Popular  Edition.      Complete  in  One  Volume,   cloth,   6s.  ;    cloth,   gilt  edges, 
7s.  6d.  ;  Persian  morocco,  los.  6d.  ;  tree-calf,  iss. 
Family  Prayer-Book,  The.     Edited  by  the   Rev.  Canon  Garbett,  M.A,,  and 

the  Rev.  S.  Martin.     Extra  crown  410,  cloth,  55, ;  morocco,  iSs, 
Gleanings  after  Harvest.    Studies  and  Sketches.     By  the  Rev.  John  R.  Vernon, 

M.A.     Illustrated.     6s.  • 

"Graven  in  the  Rock  ;"  or,  the  Historical  Accuracy  of  the  Bible  confmiied  by 
reference  to  the  Assyrian  and  Egyptian  Sculptures  in  the  British  Museum  and  else- 
where.   By  the  Rev.  Dr.  Samuel  Kinns,  F,R..A,S.,  &c.  &c.     Illustrated.     I2S.  6d. 


Selections  from  Cassell  <£•  Coinpany^s  Publications. 


'Heart  Chords."    A  Series  of  Works  by  Eminent  Divines.     Bound  in  cloth,  red 
<:dges,  IS.  each. 


My  Father.    By  the  Right  Rer.  Ashtcn  Oxenden, 

Ute  Bishop  of  Montreil. 
My  Bible.    By  ihe  Rt.  Rer.  W.  Boyd  Carpenter, 


Bishop  of  Ripon. 
My  Work  for  God.    By  the  Right  Rer.  Bishop 

Cotterill. 
My  Object  in  Life.     By  the  Ven.  Archdeacon 

Farrar,  D  D. 
My  Aspirations.    By  the  Rev.  C.  Maiheson,  D  D. 
My  Emotional  Life.     By  Preb.  Chadwick.  D.D. 
My  Body.     By  th-  Rev.  Prof.  W  G.  BUikit- .  D.D. 


Mv  Soul.     By  the  Rev.  P.  B.  Power.  M.A. 

My  Oronth  in  Divine    Life.     By  the    Rev. 

Prcltcndary  Reynolds,  M.A. 
My  Hereafter.    By  the  Very  Rer.  Dean  Bicker- 

sietli. 
My  Walk  with  God.     By  the  Very  Rev.  Dean 

Montgomery, 
My  Aids  to  the  Divine  Life.     By  the  Very 

Rer.  De,ln  B-yle. 
My  Sources  of  Strength.    By  the  Rer.  E.  E. 

Jenkins.  M.A. 


Helps  to  Beliet  A  Series  of  Helpful  Manuals  on  the  Religious  Difficulties  of  the 
Day.  Edited  by  the  Rev.  Teicnmouth  Shore,  M.A..  Canon  of  Worcester,  and 
ChapIain-in-Ordinary  to  the  Queen.     Cloth,  is,  each. 

Creation.  Bythe  late  Lord  Bishop  of  Carlisle.    I    THE  MORALtTV  OF  the  OLD  Testament   By 
Miraci.es.       Ily   the    Rev.  Brownlow  Mait-  the  Kev.  Newman  Smyth,  DJJ. 

land.  M.A.  ' 

Pravfk.    By  the  Rev.  T.  Teienmouth  Shore,    i    1""^  Divixita-  of  Our  Lord.    By  the  Lord 
M.A.  !  Bishop  of  Derry. 

The  atonement.    By  William  Connor  Magee,  DJ3.,  Late  Archbishop  of  York. 
Hid  Treastire.     By  Richard  Harris  Hill.     is. 

Holy  Land  and  the  Bible,  The.  A  Book  of  Scripture  Illustrations  gathered 
in  Pale«ine.  By  the  Rev.  Cunningham  Geikie,  D.D.,  LL.D.  (Edin.).  With  Map, 
Two  Vols.     24s.     lllutlrnted  Edition.     One  Vol.     21s. 

Life  Of  Christ,  The.     By  the  Ven.  Archdeacon  Farrar,  D.D.,  F.R.S.,Chaplain- 

in-Ord:nary  to  the  0""". 

Cheap    Illl-strated   Edition.     Large  ^Xo,  cloth,   7s.  6d.     Cloth,  full  gilt,  silt 

edfjes,  los.  6d. 
LiKRAKV  Edition.    Two  Vols.     Cloth,  24s.:  morocco,  42s. 

Pori/LAR   Edition,  in  One  Vol.    Svo,  cloth,  6s.;    cloth,  gilt  edges,  7s.  6d. ;    Persian 
morocco,  gilt  edges.  los.  6d. ;  tree-calf,  15s. 
Harriag-e    Ring,    The.      By    William    Landels,    D.D.       Bound    in  white 

leatherette,     i^av  and  Cheaper  Etiition.  ^(S.  6d. 

Morning  and  Evening  Prayers  for  Workhouses  and    other   Institutions. 

Selected  by  Louisa  Twining.     1^. 

Moses   and  Geology;    or,  the   Harmony   of  the   Bible  with  Science.     By 

the  Rev.  SAMt.EL  KiNNS,  Ph.D.,  F.R.A.S.     Illustrated.     Demy  8vo,  8s.  6d. 
My  Comfort  in  Sorrow.     By  Hugh  M.acmillan,  D.D.,  LL.D.,  &c..  Author  of 

"  Piible  Teachings  in  Nature,"  &c.     Cloth,  is. 

New  Light  on  the  Bible  and  the  Holy  Land.      By  Basil  T.  A.  Evetts,  M.A. 

lllu>trated.     Cloth,  21s. 

Old  and  New  Testaments,  Plain  Introductions  to  the  Books  of  the.     Con- 
taining Contributions  by  many  Eminent  Divines.     In  Two  Volumes,  3s.  6d.  each. 
Protestantism,  The  History  of.    By  the  Rev.  J.  A.  Wylie,  LL.D.     Containing 

upwards  of  600  Original  Illustrations.     Three  Vols.,  27s.  ;  Library  Edition,  30s. 
"Quiver"  Yearly  Volume,  The.      With  about  600  Original   Illustrations  and 

Coloured  Froiiti.spiece.     7s.  6d.     Also  Monthly,  6d. 
St.  George   for   England;    and  other  Sermons  preached   to  Children.       Fifth 

Edition.     By  the  Rev.  T.  Teicnmouth  Shore,  M. A.,  Canon  of  Worcester.     5s. 
St  Paul,  The  Life  and   Work  of.      By  the  Ven.  Archdeacon  Farrar,   D.D., 
F.R.S.,  Chaplain-In-Ordinary  to  the  Queen. 
Library  Edition.     Two  Vols.,  cloth,  24s.  ;  calf,  42s. 
Illustrated   Edition,  complete  in   One  Volume,  with  about  300  Illustrations, 

£,1  IS.  ;  morocco,  £1  2s. 
PopiTLAR    Edition.      One  Volume,   Svo,   cloth,   6s.;   cloth,   gilt  edges,  7s.  6d.; 
Persian  morocco,  los.  6d. ;  tree-calf,  15s. 

Shall  We  Know  One  Another  in  Heaven  ?    By  the  Rt.  Rev.  J.  C.  Ryle,  D.D., 

Bishop  of  Liverpool.     New  atid  Enlarg^ed  Edition.     Paper  Covers,  6d. 
Shortened  Church  Services  and  Hymns,  suitable  for  use  at  Children's  Services. 

Compiled    by    the    Rev.    T.    Teicnmouth    Shors,    M.A,  Canon    of    Worcester. 

Enlarged  Edition,     is. 
Signa  Christi  :  Evidences  of  Christianity  set  forth  in  the   Person  and  Work  of 

Christ.     By  the  Rev.  James  Aitchison.     5s. 

"Sunday:"  Its  Origin,  History,  and  Present  Obligation.  By  the  Ven.  Arch- 
deacon Hessey,  D.C.L.     Fijth  Edition,  7s.  6d. 

Twilight  of  Life,  The:  Words  of  Counsel  and  Comlbrt  for  the  Aged.  By 
John  Ellerton,  M.A     is.  6d. 


Selections  from  Cassell  «fc  Company' i  Publications. 

^Durational  Morks  anb  ^tutJunts'  iltanuals. 

Agricultural  Text-Books,  Cassell's.  (The  "  Downton  "  Series.)  Fully  Illustrated. 
Edited  by  John  Wrightson,  Professor  of  Agriculture.  SOils  and  Manures.  By 
J.  M.  H.  Munro,  D.Sc.  (London),  F.I.C.,  F.C.S.  2S. 6d.  Farm  Crops.  Uy  Pro- 
fessor Wrightson,  2S.  6d.     Live  Stock.     By  Professor  Wrightson.     2s.  6d. 

Alphabet,  CasseU's  Pictorial     Mounted  on  Linen,  with  rollers.     3s.  6d. 

Aritlimetic : — Howard's    Anglo-American    Art    of    Reckoning.       By  C.  F. 

Howard.     Paper,  is.  ;  cloth,  2s.     Enlarged  Edition,  5s. 

Arithmetics,  The  Modem  School.     By  Geouge  Ricks,  B.Sc.  Lond.    With  Test 

C.irds.     (List  on  afyplication.) 

Atlas,  CasseU's  Popular.     Containing  24  Coloured  Maps.   2s.  6d. 
Book-Keeping.     By  Theodore  Jones.     Fok  Schools,  2s. ;  or  cloth,  3s.    For 

THE  MiM.iON,  2S.  ;  or  cloth,  3s.     Books  for  Jones's  System,  Ruled  Sets  of,  2s. 
British  Empire  Map  of  the  World.      New  Map  for  Schools  and  Institutes.     By 
G.  R.  Parkin  and  J.  G.  Bartholomew,  F.R.G.S.      Mounted  on  cloth,  varnished, 
and  with  Rollers.     25s. 

Broadacre  Farm;  or,  Lessons  in  Our  Laws.     By  H.   F.   Lester.      Uniform 

with  "  Facts  from  the  Furrows."     Illustrated,     is.  6d. 

Chemistry,  The  Public  SchooL     By  J.  H.  Anderson,  M.A.     2s.  6d. 

Cookery  for  Schools.    By  Lizzie  Heritage.    6d. 

Dulce  Domum.  Rhymes  and  Songs  for  Children.  Edited  by  John  Farmer, 
Editor  of  "Gaudeamus,"  &c.  Old  Notation  and  Words,  5s.  N.B. — The  Words  of 
the  Songs  in  "Dulcc  Domum"  (with  the  Airs  both  in  Tonic  Sol-Fa  and  Old  Notation) 
can  be  had  in  Two  Parts,  6d.  each. 

Energy  and  Motion :  A  Text-Book  of  Elementary  Mechanics.    By  William 

Paice,  M.A.     Illustrated,     is.  6d. 
English  Literature,  A  First  Sketch  of,  from  the  Earliest  Period  to  the  Present 

Time.     Ky  Prof.  Henry  Morlev.     7s.  6d. 
Euclid,  Cassell's.    Edited  by  Prof.  Wallace,  M.A.     is. 
Euclid,  The  First  Four  Books  of.     New  Edition.     In  paper,  6d.  ;  cloth,  gd. 
Facts  from  the  Furrows,  or  More  Talks  at  Broadacre  Farm.     Uniform  with 

"  Broadacre  Farm."     Illustrated,     is.  6d. 
French,  Cassell's  Lessons  in.     New  and  Revised  Edition.    Parts  I.  and  II.,  each, 
2S.  6d.  ;  complete,  4s.  6d.     Key,  is.  5d. 

French -English  and  English-French  Dictionary.    Entirely  New  and  Enlarged 

Edition.     1,150  pages,  8vo,  cloth,  3s.  6d. 

French  Reader,  CasseU's  Public  School.     By  Guillaume  S.  Conrad.    2s.  6d. 
Galbraith  and  Haughton's  Scientific  Manuals. 

Plane  Trigonometry,  zs.  6d.  Euclid.  Books  I.,  H..  HI.  is.  6d.  Books  IV.,  V.,  VI.  is.  6d. 
Mathematical  Tables.  3s.  6d.  Mechanics.  3s.  6d.  Natural  Philosophy.  3s.  6d.  Optics. 
2s.  6d.  Hydrostatics.  3s.  6d.  Steam  Engine.  3s.  6d.  Algebra.  Part  1.,  cloth,  is.  6d.  Com- 
plete, 7S.  6d.    Tides  and  Tidal  Currents,  wiili  Tidal  Cards,  3s. 

Gaudeamus.     Songs  for  Colleges  and  Schools.     Edited  by  John   Farmer.     53, 

Words  only,  paper,  6d.  ;  cloth,  gd. 

Geometry,  First  Elements  Of  Experimental.  By  Paul  Bert.  Illustrated,  is.  6d. 
Geometry,  Practical  Solid.     By  Major  Ross,  R.E.    2s. 

German  Dictionary,  CasseU's  New.  German-English,  English- German.  Cheap 
Edition,  cloth,-  3s.  6d.  ;  half-roan,  4s.  6d. 

German  Reading,  First  Lessons  iiL     ByA.  Jagst.    Illustrated,     is. 
Hand-and  Eye  Training.      By  G.  Ricks,  B.Sc     Two  Vols.,  with  16  Coloured 

Plates  in  each  Vol.     Crown  4to,  6s.  each. 

"Hand-and-Eye  Training"  Cards  for  Class  Work.   Five  sets  in  case.  is.  each. 
Historical  Cartoons,  CasseU's  Coloured.   Size  45  in.  x  35  in.   2s.  each.   Mounted 

on  canvas  and  varnished,  with  rollers,  5s.  each.     (Descriptive  pamphlet,  16  pp.,  id.) 

Historical  Course  for  Schools,  Cassell's.    Illustrated  throughout.     1.— Stories 

from   English  History,    is.       II.— The  Simple   Outline  of  English   History,    is.    3d. 
III. _The  Class  History  of  England,  2s.  6d. 

Italian  Grammar,  The  Elements  of,  with  Exercises.    In  One  Volume.    3s.  6d. 
Latin  Dictionary,  CasseU's  New.    (Latin-English  and  English-Latin.)    Revised 

by  J.  R.  V.  Marchant,  M.A.,  and  J.  F.  Charles,  B.A.     3s.  6d. 
Latin  Primer,  The  New.     By  Prof.  J.  P.  Postgate.     2s.  6d. 
Latin  Primer,  The  First.     By  Prof.  Postga  1  e.     is. 
Latin  Prose  for  Lower  Forms.     By  M.  A.  Bayfield,  M.A.     2s.  6d. 
Laundry  Work  (How  to  Teach  It).     By  Mrs.  E.  Lord.    6d. 


Selections  from  Cassell  <fc  Company's  Publications. 


Laws  of  Every-Day  Life.    For  the  Use  of  Schools.     By  H.  O.  Arnold-Fokster. 
M.P.     IS.  6d.      Special  Edition  on  green  paper  for  those  with  weak  eyesight,  2S. 

Little  Folks' History  of  England.     By  ls.4  Craig-Knox.    Illustrated,     is.  6d. 
-Making  of  the  Home,  The.     By  Mrs.  Samuel  A.  Barnett.     is.  6d. 

Marlborough  Books  :— Arithmetic  Examples.  3S.     PrenoU  Exercises.     3s.  fid.    French 
Grammar,    as.  6d.    German  Grammar.    3s.  fid. 

Mechanics  for  Young  Beginners,  A  First  Book  ot    By  the  Rev.  J.  G.  Easton, 

M..\.     4S.  6d. 
Mechanics  and   Machine   Design,    Numerical  Examples  in  Practical     By 

R.   G.   Blaine,  M.E.    New  Edition,  Revised  and  Enlarged.    With  79  Illustrations. 
Cloth,  2S.  6d. 

Natural  History  Coloured  Wall  Sheets,   Cassell's  New.      ConsLsting  of  18 

subjects.      Si2e,  39  by  31  in.     Mounted  on  rollers  and  varnished.      3s.  each. 
Object  Lessons  from  Nature.      By  Prof.  L.  C.  Mi.\ll,  F.L.S.,  F.G.S.     Fully 
Illustrated.     New  and  Enlarged  Editi(m.     Two  Vols.     is.   6d.   each ;    or  in  One 
Volume,  3s. 

Physiology  for  Schools.    By  Alfred  T.   Schofield,  M.D.,  M.R.C.S.,  &c. 

Illustrated,     is.  9d.     Three  Parts,  paper  covers,  5d.  each ;  or  cloth  limp,  6d.  each. 
Poetry  Readers,  Cassell's  New.  Illustrated.    12  Books,    id.  each.    Cloth,  is.  6d. 
Popular  Educator,  Cassell's  New.   With  Revised  Te.\t,  New  Maps,  New  Coloured 

Plates,  New  Type,  &c.     Complete  in  Eight  Vols.,   5s.  each  ;  or  Eight  Volumes  in 

Four,  half-morocco,  50s. 

Reader,  The  Citizen.     By  H.  O.  Arnold-Forster,  M.P.   Cloth,  is.  6d.  ;  also  a 

Scottish  Edition,  Cloth,  is.  6d. 

Reader,  The  Temperance.     By  Rev,  J.  Dennis  Hird.    is.  6d. 

Readers,   CasseUs   "Higher  Class."    {List  on  application.') 

Readers,  Cassell's  Readable.     Illustrated.     {List  on  application.) 

Readers  for  Infant   Schools,   Coloured.     Three  Books.    4d.  each. 

Readers,  The  Modem  Geographical  Illustrated  throughout  {List on  application^ 

Readers,  The  Modern  SchooL     Illustrated.     {List  on  application.) 

Reading  and  Spelling  Book,  Cassell's  Illustrated,    is. 

Round  the  Empire.     By  G.  R.  Parkin.     With  a  Preface  by  the  Rt.  Hon.  the 

Earl  of  Roseber>',  K.G.     Fully  Illustrated,     is.  6d. 
School  Certificates,  Cassell's.      Three  Colours,  6^  x  4^  in. ,  id.  ;    Five  Colours, 

n|  X  95  in.,  3d.  ;  Seven  Colours  and  Gold,  9I  x  6Ji  in.,  3d. 

Science  Applied  to  Worl:.     By  J.  A  Bower.     Illustrated,     is. 
Science  of  Every-Day  Life.     By  J.  A.  Bower.     Illustrated,     is. 
Sculpture,  A  Primer  of.     By  E.  Roscoe  Mullins.     Illustrated.     2s.  6d. 
Shade  from  Models,  Common  Objects,  and  Casts  of  Ornament,  How  to.     By 

W.  E.  Sparkes.     With  25  Plates  by  the  Author.     3s. 
Shakspere's  Plays  for  School  Use.     Illustrated.    9  Books.    6d.  each. 
Spelling,  A  Complete  Manual  ot     By  J.  D.  Morell,  LL.D.     is. 
Technical  Educator,  Cassell's  New.    An  entirely  New  Cyclopaedia  of  Technical 

Education,  with  Coloured  Plates  and  Engravings.     In  Volumes,  5s.  each. 
Technical  Manuals,  Cassell's.  Illustrated  throughout.  16  Vols.,  from  2s.  1045.  6d. 

(List free  on  application.) 

Technology,   Manuals  ot      Edited  by  Prof.  Ayrton,  F.R.S.,    and  Richard 
WoRMELL,  D.Sc,  M..\.     Illustrated  throughout 

The  Dyeing  of  Textile  Fabrics.  By  Prot  Design  in  Textile  Fabrics.  By  T.  R.  Ashen- 
Hummel.    5s.  hurst.    4s.  fid. 

Watch  and  Clock  Making.    By  D.  Glasgow,  Spinning  WooUen  and  Worsted.     By  W. 

Vice-President    ot     the    British    Horological  T,„„V,?iSr^!i"„>.;t.'i„*^    n     D„r    o  w  r- 

Institute.    4S.  fid.  Practical   Mechanics.     By  Prof.  Perry.  M.E. 

Steel  and  Iron.  By  Prot  W.  H.  Greenwood,  Cutting  Tools  W^orked  by  Hand  and  Ma- 
F.C.S..  M.I.C.E.,  &C.    5s.  chine.    By  Prof.  Smith.    3s.  fid. 

Things  New  and  Old ;  or.  Stories  from  English  History.     By  H.  O.  .A.rnoli> 

FoR.STER,  M.P.  Fully  Illustrated.  Strongly  bound  in  Cloth.  Standards  I  and  If., 
gd.  each  ;  Standard  III.,  is.  ;  Standard  IV.,  is.  3d.  ;  Standards  V.,  VI.,  and  VII., 
IS.  6d.  each. 

World  of  Ours, This.    By  H.  O.  Arnold-Forster,  M.P.  Fully  Illustrated-  3s.  6d- 


Selections  from  Casscll  d:  Company's  Publications. 


ISnoks  for  ^oung  ^iopk. 

"  Little  Folks  "  Half- Yearly  Volume.  Containing  432  pages  of  Letterpress,  with 
Pictures  on  nearly  every  page,  together  with  Two  Full-page  Plates  printed  in  Colours 
and  Four  Tinted  Plates.     Coloured  boards,  3s.  6d.     or  cloth  gilt,  ^ilt  edges,  5s. 

Bo-Feep.     A  Book   for  the   Little  Ones.      With  Original    Stories  and   Verses. 

Illustrated  with  beautiful  Pictures  on  nearly  every  page,  and  Coloured  Frontispiece. 

Yearly  Volume.     Elegant  picture  boards,  2s.  6d.  ;  cloth,  3s.  6d. 
Tlie  Peep  of  Day.     Cassell's  Illustrated  Edition.     2s.  6d. 
Maggie  Steele's  Diary.     By  E.  A.  Dillwyn.     2s.  6d. 
A  Sunday  Story-Book.      By  Maggie  Browne,  Sam  Browne,   and  Aunt 

Ethel.     Illustrated.     3s.  6d. 
A  Bundle  of  Tales.   By  Maggie  Browne,  Sam  Browne,  &  Aunt  Ethel.  3s.6d. 
Story  Poems  for  Young'  and  Old.     By  E.  Davenport.    3s.  6d. 
Pleasant  Work  for  Busy  Fingers.    By  Maggie  Browne.     Illustrated.    5s. 
Bom  a  King.     By  Frances  and  M.\ry  Arnold-Forster.     Illustrated,     is. 
Magic  at  Home.     By  Prof.  Hoffman.      Fully  Illustrated.     A  Series  of   easy 

and  startling  Conjuring  Tricks  for  Beginners.     Cloth  gilt,  5s. 

Schoolroom  and  Home  Theatricals.      By  Arthur  Waugh.      With  Illustra- 
tions by  H.  A.  J.  Miles.    Cloth,  2s.  6d. 
Little  Mother  Bunch.     By  Mrs.  Molesworth.     Illustrated.     Cloth,  3s.  6d. 
Heroes    of  Every-Day   Life.    By  Laura  Lane.     With  about  20  Full-page 

Illustrations.     2=;6  pages,  crown  8vo,  cloth,  2s.  6d. 
Ships,  Sailors,  and  the  Sea.       By    R.    J.    Cornewall-Jones.       Illustrated 
throughout,  and  containing  a  Coloured  Plate  of  Naval  Flags       Cheap  Edition,  2s.  6d. 
Gift  Books  for  Young  People.      By  Popular  Authors.      With    Four    Original 
Illustrations  in  each.     Cloth  gilt,  is  6d.  each. 

Jack  Marston's  Anchor. 

Frank's  Life-Battle. 

Major  Monk's   Motto;   or,  "Look   Before 

you  Leap." 
Tim  Thomson's  Trial;  or,  "All  is  not  Qold 
that  Glitters.*' 


The    Boy    Hunters    of    Kentucky.      By 

Edward  S.  EUis. 
Ked   Feather:   a  Tale  of  the   American 

Frontier.    By  Edward  S.  Eliis. 
Fritters ;  or,  "  It's  a  Long  Lane  that  hats 


no  Turniiig." 
ixy;    or,  "Tho( 
Houses  shouldn't  throw  Stones.' 


Trixy;    or,  "Those  who   Live  in   Glass 


The  Two  Hardcastles. 
Seeking  a  City. 
Khoda's  Reward. 


Ursula's  Stumbling- Block. 

Ruth's  Life-Work:  or,"No  Pains,  no  Gains.' 

Rags  and  Rainbows. 

Uncle  Williajn's  Charge. 

Pretty  Pink's  Purpose. 


•'  Golden  Mottoes "  Series,  The.     Each  Book  containing  208  pages,   with  Four 
full-page  Original  Illustrations.     Crown  8vo,  cloth  gilt,  2s.  each. 
"Nil   Desperandum."    By  the  Rev.  F.  Lang-    I     "Honour  is  my  Guide."     By  Jeaiiie   Ileriiig 

bridge,  M.A.  I  (Mrs.  Adams-Acton). 

"T>„„v,  „„.4  •o„-i,ao- "    «.,  Ca.ah  Piff  "  Alui  at  a  Suro  End."  By  Emily  Searchfield. 

Bear  and  Forbear.      By  Sarah  Pitt.  ..  jjg  conquers  who  Endures."  By  the  Author 

"Foremost  if  I  Can."     By  Helen  Atteridge.       I  of  "  May  Cunningham's  Trial,"  &c. 

"  Cross  and  Crown"  Series,  The.    With  Four  Illustrations  in  each  Book.  Crown 
Svo,  256  pages,  2s.  6d.  each. 


Heroes  of  the  Indian  Empire  :  or.  Stories  of 

Valourand  Victory.    By  Ernest  Foster. 
Through    Trial    to     Triumph;    or.  "The 

Royal  Way."    By  Madeline  Bonavia  Hunt. 
In  Letters     of  Flame ;    A    Story     of   the 

Waldenses.    By  C.  L.    Mateaux. 
Strong  to  Suffer;  A  Story  of  the  Jews.    By 

E.  Wynne. 


By  Fire  and  Sword;  a  Story  of  the  Hu^ue- 

nots.     By  Thomas  Archer. 
Adam  Hepburn's  Vow ;  A  Tale  of  Kirk  and 

Covenant.    By  Annie  S.  Swan. 
No.  XIII.;  or,  the  Story  of  the  Lost  Vestal. 

A  Tale  of  Early  Christian  Days.       By  Emma 

Marshall. 
Freedom's  Sword;  A  Story  of  the  Days  of 

VTallaoe  and  Bruce.    By  Annie  S.  Swan. 


Books  for  Young  People.     Cheap  Edition.    With  Original  Illustrations.     Cloth 
gilt,  3s.  6d.  each. 

Under  Bayard's  Banner.    By  Henry  Frith.       1        o      ,1  ti,     -rx      .   j  •..«.  ^ 

Ihe  Champion  of  Odin:  or.  Viking  Life        ^°"'i'li>y  »  SP^Ui   °r,  *.he  Hunted  Witch 
in  the  Days  of  Old.  By  J.  Fred.  Hod^etts.     I  Of  the  Forest.    By  the  Hon.  Mrs.  Oreene. 

Albums  for  Children.     Price  3s.  6d.  each. 

The   CMt-Chat  Album.    Illustrated^  I     My  Own  Album  of  Animals.    lUustrated. 

Tue  Album  for  Horn?,  Schooi,  and  Play.    I    »,■„»„__   ,,,  y  .-,,  o     .. 

Set  m  bold  type,  and  Ulustrated  throughout      |     Picture  Album  of  All  Sorts.    Illustrated. 

"Wanted— a  King"  Series.     Cheap  Edition.    Illustrated.     2s.  6d.  each. 

Robin's  Ride.     By  EUinor  Davenport  Adams.  I     Wanted— a  King:  or.  How  Merle  set  the 
Oreat-f*randmamma.  By  Geor^jina  M.  Synire.  Nursery  Rhymes  to  Rights.    By  Maggie 

Fairy  Tales  in  Other  Lands.    By  Julia  God-  Browne, 

dard.  ' 


Seiections  from  Cassetl  «t  Company's  Puiluations. 


Crown  Svo  Library.     Cheap  Editions. 

Sambles     Round     London.        By   C    L. 

Matcanx.     llkatiate<l 
-  Aronnd  and  About  Old   Snc^and.     By  C 

I-  Mateanx.    Ulostratcd. 
Paws  and  Claws.    By  one  of  the  Anth'^n  of 

••  Poems  Wriiteii  for  a  Chfld."    lUostratcd. 
Becisive  £venta  in  History.    By  Tbooas 

Archer.     Witti  Orieinal  tlhistratiaes. 
The  True  Robinson  Cmsoes.    Cloth  gat 
Peeps  Abroad  for  FoUu  at  Home.     Dhs- 

trated  thrM^huoL 


2S.  6d.  each. 

WUd  Adventuree  in  Wild  Places.    By  C^ 

Gordoa  Stables.  R.N.    lUistnted. 
ICodern  Sxplorers.    By  Thomas  Frost.  Uns- 

natcd.    Nem  tutd  Ckeafer  Edition. 
Early  Explorers.    By  Thoaias  Fract. 
Home  Chat  with  oar  Tonne  Pdlk&.    IIla» 

tiated  throuehoat. 
JanKle.     Peak,     and     Plain.       Oustiated 

throoghout- 
The    England-  of    Shakespeare.      By   E. 

Goadby.    With  Fall-page  IlbstnliaaK. 


Three  and  Sizpeimy  Bootes  for  Young  People. 

Cloth  gilt,  3S.  6d.  each. 
■»  Bashful  Fifteen.    By  U  T.  Meade. 
The  Kin^s  Command.     A  Story  for  Girls. 
By  Maji^ie  Syinui^^co. 
+  A  Sweet  Girl  Graduate.      By  1_  T.  Meade. 
*  The  White  House  at  Inch  Oow.    By  Sarah 
Pitt. 
I>08t  in  Samoa.     .^  Taie  cf  AdTcntare  in  the 
Na\igitor  Islands.     By  E.  S.  EUq. 


With  Original    Illuscrations. 

Tad;  or.  ** Oettuuc  Even "  with  Him.    By 
E.S.  Ellis. 
+  PoUy.    By  1-  T.  Meade, 
-f  The  Palace  BeautifuL    By  L.  T.  Meade. 

••Follow  my  Ijeader." 

For  Fortune  and  Glory, 
t  The  Coet  of  a  MistaKe.    By  Sarah  Pitt. 

IjOst  among  VThite  Africans. 
♦  A  World  of  Girls.  By  L.  T.  Meade. 


Books  marked  thus  t  can  also  be  had  in  extra  cloth  gilt,  gilt  edges,  5s.  each. 


Books  by  Edward  S.  Tnijg      illustrated.     Qoth,  2s.  6d.  each. 
The  Last  War  TraiL 
Ned  on  the  Biver.    A  Tale 


The  Hunters  of  the  Ozaric 
Ti.e   Camp   in  the   Moun. 

Jfed  m  the  W^oods.     A  Tale    j  o*  l""!""  Ri»»  Warfare. 

of  Eariy  Days  in  the  West.         Footprints  in  the  Forest. 
Down  the  MitCTiiarippi.  I     tTp  the  Tapajos. 


Ned  in  the  Block  Honaew 
A  Story  of  Ptooeer  Lite  ia 
Kentuclnr. 

The  Lost  Trail. 

Camp-Fire  and 'Wigwam. 

Lost  in  the  Wilds. 


Sixpenny  Story  Books. 

The  Smuggler's  Cave. 
Little  Lizzie. 
The  Boat  Club. 
LuXe  Barnicott. 


By  well-known  Writers.     All  Illustrated. 

Little  Bird.  My  First  Cruise. 

The  Little  Peacemaker 


Little  Pickles. 
The  Elehester  College 
Boys. 


The  I>elft  Jug. 


Cassell's  Picture  Story  Books.    Each  containing  60  pages.     6d.  each. 


Daisy's  Story  Book. 
Dot's  Story  Book. 
A  Nest  of  Stories. 
Good  Night  Stories. 
Chats  Cor  Small  Chatterers. 


Uttle  Talks.  I 

Bright  Stars.  I 

Nursery  Joys.  I 

Pet's  Poay.  I 

Tiny  Tales.  | 

Illustrated  Books  for 

Illustrated,     is.  each 
T.les  Told  for  Sundaj^ 
Sunday  Stories  for  Small 

People. 
Stories  and  Pictures  for 

Sunday. 
Bible  Pictures  for  Boys 

and  Girls. 
Fiselighc  Stories. 
Sunlight  and  Shade. 
Hub-a-dub  Tales. 

Shining  Story  Books.    An  Illustiated.  and  containing 
Seventeen  Cats. 
Bunty  and  the  Boys. 
The  Heir  of  Elmdale. 
The  Kystesy  at  ShondtfF 

SdiooL 
Claimed  at  Last,  and  Roy's 

Beward. 
Thorns  and  Tangles. 


Auntie's  Stories. 
Birdie's  Story  Book. 
Idttle  Chimes. 
A  Sheaf  of  Tales. 
Dewdrop  Stories. 


the  Little  One&     Containing  interesting  Stories.     .Ml 
;  or  doth  gilt,  is.  6d. 

Fine  Feathers  and  "FVaits 
Fur. 

Scrambles  and  Scrapes. 

TilUe  Tattle  Tales- 

Dumb  Friends. 

Ladoors  and  Out. 

Some  Farm  Friends. 

Those  Golden  Sands. 

Little  Mothers  ana  their 
Children. 


Our  Pretty  Pets. 
Our  School  day  Hours. 
Creatures  Tame. 
Creatures  WUd. 
Up  and  I>owc  the  Oardaa. 
Ail  Sorts  of  Adventorea. 
Our  Sunday  Storiea. 
Our  Holiday  Hours. 
Wandering  Ways. 


The  Cuckoo  in  the  Bobin's 
John's  Mistake  [Nest. 

Diamonds  in  the  Sand. 
Surly  Bobt 
The  History  of  Five  Little 

Pitchers, 
The  Giant's  Cradle. 
Shag  and  Doll. 


Interestiiig  Stories. 
Aunt  Lueia's  Titrfket 
The  Magic  MSzror. 
The  Cost  of  Beveng& 
Clever  Frank. 
Among  the  •B<w<..iriin 
The  Ferryman  of  •ttwn 
Harry  MazweU. 
A  Banished  Monai^. 


Bghteenpenny  Story  Books.    All  Illustiated  throughout. 

,^„  T^irs,,.-  ™^._,..-  Baggies.  Baggies,  and  the     Tom  Morris's  Error. 

Empwror.  '^SSP^  raare  than  Gold. 

^.^ShS?"™-  ^°^'^   Flood-Throngk 

By  Land  and  Sea. 
The  Young  Berringtons. 
Jeff  and  Left 


Wee  WiUie  Winkle. 
ITps  and  Downs   of  a  Don- 
key's Life. 
Three  Wee  TDster  Tjt««i«i^ 
Up  the  Ladder. 


Dick's  Hero :  &  other  Stories. 
The  Chip  Boy. 


The   Oiri   with   the    Golden 

Locks. 
Stones  of  the  Olden  Time. 


Selections  from  Cassell  &  Company s  Publications. 


"Little    Folks"   Painting    Books.      With  Text,   and  Outline   Illustrations  for 
Water-Coloiir  Painting,     is.  each. 
Pruits  and  Blossoms  for  "Little  Polka" 
to  Faint. 

The  "Little  Polka' 


I  The  "Little  Polks" 
I  Book.  Cloth  only,  2s. 
Illuminating  Book. 


Proverb  Painting 


Library  of  Wonders.    Illustrated  Gift-books  for  Boys.     Cloth,  is.  6d. 

Wonderful  Adventures.  I         Wonders  of  Animal  Instinct 

W^onderful  Escapes.  I        Wonderful  Balloon  Ascents. 

Wonders  of  Bodily  Strength  and  Skill. 


The  "World  in  Pictures"  Series. 

A  Kamble  Bound  France. 

AU  the  Russias. 

Chats  about  Germany. 

The  Land  of  the  Pyramida  (Egypt). 

Peeps  into  China. 


Illustrated  throughout.     2S.  6d.  each. 

The  Eastern  Wonderland  (Japan). 
Glimpses  of  South  America. 
Bound  Africa. 

The  Land  of  Temples  (India). 
The  Isles  of  the  Pacific. 


Cheap  Editions  of  Popular  Volumes  for  Young  People. 

each. 


Illustrated,    as.  6d. 


In  Quest  of  Gold  ;  or.  Under 
the  Whanga  PaUs. 

On  Board  the  Esmeralda  ;  or, 
Martin  Leigh's  Log. 


The  Romance  of  Invention  : 
Vignettes  from  the  Annals  of 
Industry  and  Science. 

Esther  West. 

Three  Homes. 


Two-Shilling  Story  Books.     All  Illustrated. 

stories  of  the  Tower. 
Mr.  Burke's  Nieces. 
May  CJunningham's  Trial. 
The  Top  of  the    Ladder: 

How  to  Reach  it. 
Little  Flotsam. 
Madge  and  her  Friends. 

Half-crown  Story  Books. 


The  (Jhildren  of  the  Court. 

Maid  Marjory. 

The  Four  Cats  of  the  Tip- 

pertons. 
Marion's  Two  Homes. 
Little  Folks'  Sunday  Book. 


For  Queen  and  King. 
W^orkiiig  to  Win. 
Perils  Afloat  and  Bri^rands 
Ashore. 


Two  Fourpenny  Bits. 

Poor  Nelly. 

Tom  Heriot. 

Aunt  Tabitha'a  MTaifis. 

In  Mischief  Again. 

Through  Peril  to  Fortuneu 

Peggy,  and  other  Tales. 


Margaret's  Enemy. 
Pen's  Perplexities. 
Notable  Shipwrecks. 
AVonders  of  Common  Things. 
At  the  South  Pole. 


Truth  will  Out. 

Pictures  of  School  Life  and  Boyhood. 

The  Young  Man  in  the  Battle  of  Life. 

the  Rev.  Dr.  Landels. 
Soldier  and  Patriot  ((Jeorge  Washington). 


ay 


Cassell's  Pictorial  Scrap  Book. 

cloth  back,  3s.  6d.  per  Vol. 
Our  Scrap  Book. 
The  Seaside  Scrap  Book. 
The  Little  Folks'  Sciap  Book. 


In  Six  Sectional  Volumes.      Paper  boariis, 

I         The  Magpie  Scrap  Book. 
The  Lion  Scrap  Book. 
The  Elephant  Scrap  Book. 


Books  lor  the  Little  Ones.    Fully  Illustrated. 


Rhymes  for  the  Young  Folk.    By  William 

AUinghain.     Beautifully  Illustrated.    3s.  6d. 
The    Sunday    Scrap  Book.      With  Several 

Hundred  Illustrations.    Boards,  3s.  6d. ;  cloth, 

gilt  edges,  5s. 
The   History   Scrap   Book.       With    nearly 

z,ooo  Engravings.     Cloth,  7s.  6d. 


Cassell's  Robinson  Crusoe.  With  loo 
Illustrations.     Cloth,   3s.  6d.  ;  gilt  edges,  5s. 

The  Old  Fairy  Tales.  With  Original  Illus- 
trations.    Boards,  is. ;  cloth,  is.  6d. 

My  Diary.  With  Twelve  Coloured  Plates  and 
366  Woodcuts.    IS. 


Cassell's    Swiss   Family    Robinson, 
trated.    Cloth,  3s.  6d. ;  gilt  edges,  5s. 


lUus- 


The  World's  Workers.     A  Series   of   New  and    Original  Volumes   by  Popular 
Authors.     With  Portraits  printed  on  a  tint  as  Frontispiece,     is.  each.  * 


John  Cassell.    By  G.  Holden  Pike. 

Charles  Haddon  Spurgeou.    By  G.  Holden 

Pike. 
Dr.  Arnold  of  Rugby.    By  Rose  E.  Selfe. 
Th9  Earl  of  Shaftesbury. 
Sarah  Robinson,  Agnes  Weston,  and  Mrs. 

Meredith. 
Thomas  A.  Edison  and  Samuel  F.  B.  Morse. 
Mrs.  Somerville  and  Mary  Carpenter. 
General  Gordon. 
Charles  Dickens. 
Florence  Nightingale,  Catherine  Marsh, 

Prances  Ridley  Havergal,  Mrs.  Ran- 

yard  ("L.  N.  R."). 


Dr.  Guthrie,  Father  Mathew,  EUhu   Bur- 

ritt,  Joseph  Livesey. 
Sir  Henry  Havelock   and  Colin  Campbell 

Lord  Clyde. 
Abraham  Lincoln. 
David  Livingstone. 
George  Muller  and  Andrew  Reed. 
Richard  Cobden. 
Benjamin  Franklin. 
Handel. 

Turner  the  Artist. 
George  and  Robert  Stephenson, 
Sir  TituB  Salt  and  George  Moore. 


The  above  If'oris  can  also  ie  had  Three  in  One  Vol.,  cloth, gilt  eiii; 


CASSELL  Je    COMPANY,    Limited,   Ludgaie   HiU,  London ; 
Fans  <fc  Melbourne. 
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